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Attention:

Mr. Darvin Messer

USACE

845 Sassafras Creek Road

Sassafras, KY 41753-8806
DATE | PROJECT # | DELIVERED VIA: SUBMITTED BY: RECEIVED BY:
7/12/06 | 05-104.00 Hand Joel Beverly
Qry. DESCRIPTION
A STREAM RESTORATION PLAN FOR A PROPOSED SURFACE
MINE NEAR SUGAR BRANCH, KNOTT COUNTY, KENTUCKY
6 (APPLICATION No. 860-0380, A. No. 6)

Dear Mr. Messer,

Please find enclosed a stream restoration plan for a proposed surface mine

near Redfox, Knott County, Kentucky (Application No. 860-0380, A. No.1).

applicant (Nally & Hamilton Enterprises, Inc.) requests that this plan be considered

by the USACE for a Nationwide 21 Permit,

If you ghnuld have any questions or

comments concerning this project, please feel free to contact me at my office.

Director of Environmental Services

CC: Mr. Rusty Roberts, Logos Engineering, Inc. (Letter of Transmittal)
Mr. Les Williams, Nally & Hamilton Enterprises, Inc. (1 copy)
File (1 copy)

Apogee Environmental Consultants, Inc.
P.O Box 338, Ermine, KY 41815 [606) 633-7677

The
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1.0 INTRODUCTION

Apogee Environmental Consultants (Apogee) was contracted by Logos
Engineering, Inc. to prepare a post-mining stream restoration plan for three
streams in Knott County, Kentucky. The proposed mine by Nally & Hamilton
Enterprises, Inc. [Department of Natural Resources (DNR) Permit No. 860-0380,
A. No. 6] and the associated streams to be disturbed are shown in Figure 1. This
plan is hereby submitted to U. S. Army Corps of Engineers (USACE) on behaif of
Logos Engineering, Inc. and Nally & Hamilton Enterprises, Inc to fulfill the
requirements set forth by USACE concerning Section 404 of the Clean Water Act
and Section 10 of the Rivers and Harbors Act of 1899.

2.0 SITE LOCATION AND DESCRIPTION

The project area is located in Knott County, Kentucky, approximately 1.0 miles
southwest of the community of Redfox (Figure 1). The proposed permit area,
which is situated on the ridges, slopes and hollows, between Sugar Branch and
Defeated Creek, covers approximately 214.5 surface acres. There will be three
hollow fills (hollowfills No. 15, 16, and 17) and three associated sediment control
ponds (sediment ponds 106, 107, and 92) for the proposed permit that will impact
waters of the United States. Hollowfill No. 15 and sediment control pond No. 106
are located in an Unnamed Tributary to Defeated Creek, Hollowfill No. 16 and
sediment control pond No. 107 are located in the headwaters of Sugar Branch,
and Hollowfill No. 17 and sediment control pond No. 92 are located in the
headwaters of and unnamed tributary to Carr Creek Lake. Defeated Creek also
flows into Carr Fork Lake while Sugar Branch flows into Breeding Creek. All
three affected stream sections are small (1 order) and are located within the
North Fork Kentucky River drainage system. All three affected stream sections
have intermittent and ephemeral sections.

2.1 Direct and Indirect Impacts

Hollow fill No. 15 will impact 1,729 feet of stream while Sediment Structure No.
106 will impact 112 feet of stream. Hollow fill No. 16 will impact 1,839 feet of
stream while Sediment Structure No. 107 will impact 135 feet of stream. Hollow
fill No. 17 will impact 684 feet of stream while Sediment Structure No. 92 will
impact 105 feet of stream. It is expected that approximately 0.53 acres of waters
of the U.S. will be impacted during project operations. The drainage areas above

.
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the toe of hollowfills No. 15, 16, and 17 are 67, 64, and 33 acres respectively.
The drainage areas above the dams of sediment structures No. 1068, 107, and 92
are 69.8, 66.5, and 35.9 acres respectively. Approximately 1,245,596,
1,243,772, and 1,868,113 cubic yards of fill material will be placed into hollowfills
No. 15, 16, and 17 respectively. There will be no impacts to wetlands during the
proposed mine project. Direct impacts are illustrated in Figures 2, 3, and 4. No
indirect impacts are planned for the project.

Features which might create adverse surface water conditions are existing roads,
previous logging operations, existing gas wells, and previous mining operations. No
other conditions are known to exist in the watershed which may create any adverse
surface water conditions. With the exception the above disturbances, the
drainages are completely forested. The proposed project area is located on the
Blackey USGS quadrangle.

2.2 Physiography

The project area is situated in the Dissected Appalachian Plateau Ecoregion
(Woods et al. 2002). The ecoregion is characterized by narrow ridges, deep
coves, narrow valleys, and a mostly forested landscape. Forest types in this
ecoregion consist of mixed mesophytic in coves and on north- and east-facing
slopes, and mixed oak forests in more upland situations and south- and west-
facing lower slopes. White oak forests are also common. Overall, forest
composition is highly variable, influenced by such factors as aspect, previous
land usage, and degree of slope and topographical shading. Many streams in
this ecoregion are cool and high gradient; with a substrate commonly consisting
of cobble and boulder (riffles are common). The underlying geology consists of
Pennsylvanian shale, siltstone, sandstone, and coal. The presence of coal
mining (and also logging and gas exploration) has led to many streams being
degraded. Nutrient levels in streams are low, a result of the areas low
population, limited farming, and non-carbonate rocks.

2.3 Purpose of Project

2.3.1 Method of Operation
This application proposes surface mining of the area shown on the attached
maps. Mining is expected to begin within two months of the final issuance of the

permit.

Removal of overburden and coal will be conducted by conventional surface
mining methods. Equipment utilized will consist primarily of drills, dozers,
loaders, and trucks. Drills (RDC-16) will assist in the blasting of material, with
dozers (155 KOMATSU) and loaders (988 CAT) moving the overburden. Trucks
(769 CAT) will be used if necessary to transport material to storage areas.

10
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Initially, organic material will be removed before topsoil can be stockpiled. All
trees and brush will be windrowed on the solid berm. Since small underbrush,
weeds, grasses, and a few small trees are the only forms of organic matter
present, non-woody organic matter may be mixed with overburden materials

where no stability problems will be created.

All topsoil will be removed and stockpiled or immediately redistributed on a
regarded area. Complete procedures for handling topsoil are described in the
topsoil handling plan. If topsoil is not redistributed within thirty days, the stockpile
will be seeded to prevent erosion, etc.

Once topsoil has been removed from a site, overburden removal will begin. As
stated previously, loaders, trucks, and dozers will transport material from the coal
removal pit. Coal will then be removed following overburden removal. Coal
removal from each pit should not exceed two weeks under normal conditions.
However, variables such as weather and equipment breakdowns may cause
additionat delays. In no case will the highwall created from each individual pit be
left unreclaimed for more than 60 days from initial disturbance.

Backfilling will be an automatic process. After coal has been removed from the
pit area, overburden from the next proposed coal extraction point will be
transported to reclaim behind the preceding operation. This operation proposes
to have multiple pits (5 maximum) open simultaneously to allow coal haulage on
a continuous basis. However, no more than 1500’ of total collective highwall will
be exposed at any one time. This is necessary to fulfill contract obligations with
the purchaser. However, coal removal in a given location shall be completed
within sixty (60) calendar days after the initial surface disturbance at that location.
Backfilling and grading to approximate original contour shall follow coal removal
by not more than sixty (60) days and by not more than 1500 linear feet. Final
grading will ensure that all highwalls are eliminated. The area will be compacted
by several passes on each layer with the use of heavy equipment.

Following final grading of slopes, topsoil will be reapplied. Care will be taken to
prevent compaction of this material. The area will then be seeded and mulched
according to the revegetation plan. Any eroded gullies will be regraded,
reseeded, and stabilized or rip-rapped.

2.3.2 Bench Pond Construction

Bench ponds will be constructed per enclosed designs at locations shown on the
MRP map. However, bench ponds will not be constructed until mining has
progressed through the pond location and any coal within the pond location is
removed. Prior to pond construction, mining on the bench in a particular
watershed will contain all the water in the pit until the pond area has been mined
through and the pond constructed. Since the size of the pit will exceed the pond

11
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size, water holding capacities will exceed those of the pond, thereby, providing
adequate sediment control. In no case will runoff be allowed to leave the
permitted area without first passing through a certified sediment facility. Bench
ponds will be built on lowest coal seam to be mined.

2.3.3 Drainage Corridors

Drainage corridors will be permitted between the mining/storage area and the
sediment pond proposed. As shown on the enlarged MRP map, the corridor will
include the drainage channel and on area adjacent to the channel for access.
Total width is proposed at 30 feet. This includes approximately 10 feet for the
drainage channel and areas adjacent to it for any mitigation that might arise, and
20 feet to allow equipment access. However, damage to drainage ways is not
expected if design plans within the application are followed.

2.3.4 Best Management Practices

This proposed operation intends to use the best management practices available
to ensure protection of the lower lying streams and the associated areas.
Erosion will be minimized by immediate seeding, muliching and revegetating of
disturbed areas including ponds and outslopes. Hay checks will be placed in
areas where. erosion gullies or concentrated flows may occur. During pond
construction, hay checks will be placed below the disturbance to filter initial
disturbance runoff. Likewise, hay checks will be used if necessary along
roadway ditches or any temporary ditches or drainage channels created. Rip-rap
will be used when velocities or volume of runoff dictates. Throughout the mining
process, care will be taken to minimize erosion and protect surface and
groundwater quantity and quality. Measures will be taken, as conditions dictated,
to prevent adverse effects to the area.

24 Project Timeline

Mining will begin immediately or very soon after approval is received from the
USACE. The life of each mine permit will vary depending on the amount of coal
that can be economically mined from each permit. Economic mineability will
depend upon the sales price of coal and, thus, a definite length of mining is hard
to define. Despite the unknowns, mining operations are expected to last for
approximately 3 years.

3.0 SURVEYS CONDUCTED

Several site visits by personnel from Apogee have been made to determine the
existing conditions at the three streams that will be impacted during mine
operations. This information will guide restoration efforts and will be used to
determine if these efforts are a success.

12
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3.1  Aquatic Biological Assessment

The two unnamed tributaries were visited on 10 November 2005 to conduct an
aquatic biological assessment. However, due to the streams flowing at such a
low level, benthic sampling was not conducted.

3.1.1 Habitat Assessment

The method used to analyze habitat followed Rapid Bicassessment Protocols for
use in Wadeable Streams and Rivers: Periphyton, Benthic Macroinvertebrates,
and Fish (2™ Edition) (Barbour et al. 1999). Sample sites were visited on 2 and
14 December 2005 and 8 January 2006 by Apogee biologists, with stream
conditions and riparian vegetation being recorded at each site. Stream
conditions at each site were assessed using the High Gradient Stream Data
Sheet (Barbour et al. 1999). The following stream condition parameters were
assessed at each site: available cover, embeddedness, velocity/depth regime,
sediment deposition, channel flow status, channel alteration, frequency of riffles
(or bends), bank stability, vegetative protection, and riparian vegetative zone
width. The completed data sheets for each site can be found in Appendix A.
Riparian vegetation was analyzed using DSMRE's constructed vegetative
stratum rank system (Appendix B). Results of the vegetation survey are shown

in Table 1.

Table 1. Vegetation analysis using DSMRE’s Constructed Vegetative Stratum
Rank System at three streams in Knott County, Kentucky (Permit No.
860-0380, A. No. 6).

Common Name Latin Name HF#15and HF#16and  HF #17 and

o SS #106 S$S #107 . S8 #92
Tulip Tree Liriodendron tulipifera 5 6 7
Eastern Hemlock Tsuga canadensis 8
Sycamore Platanus occidentalis 5 1
Umbrelta Magnolia Magnolia tripettala 1 2 1
Sweet Birch Betula lenta 2 2
Black Gum Nyssa sylvatica 2 4
Beech Fagus grandifolia 4 6 5
Flowering Dogwood Cornus floridus 1 1
Basswood Tilia Americana 1 1 2
Service Berry Amalanchier arborescens 2
Black Qak Quercus velutina 7
Sugar Maple Acer saccharum 4 2
Red Maple Acer rubrum -4
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Commen Name . Latin Name HF#15and HF#16and  HF #17 and
: S SS #106 . SS #107 S8 #92

Cucumber Tree Magnolia accuminata 1

Shagbark Hickory Carya ovata 4

Black Locust Robinia pseudoacacia 1
Sourwood Oxydendron arboreum 2.
Yellow Buckeye Aesculus flavus 3
Spice Bush Lindera benzoin 1
Hydrangea Hydrangea arborescens 1

3.1.2 Physiochemical

Measurements were taken for specific conductance during the 2 and 14
December 2005 and 8 January 20086 site visits. Conductivity levels for hollowfills
No. 15, 16, and 17 were 410, 270, and 368 respectively.

3.2 Physical Characteristics

Based upon Rosgren's (1994) classification system, stream sections at hollowfills
15, 16, and 17 are considered A3a+, while the stream sections at sediment
structure 1086, 107, and 92 are considered A3. Both stream types are
characterized by having high entrenchment, high gradient (>10 % slope for A3a+
streams and between 4 and 10 % slope for A3 streams), low sinuosity, and a - -
substrate consisting mostly of cobble. The areas of stream to be impacted were
assessed using the High Gradient Stream Data Sheet. The streams were in poor
condition and thus scored very low (Appendix A). Based upon the streams being
in such poor condition, a stream of similar size, but in better condition, was
surveyed to get stream pattern, profile, and dimensions to help guide stream
restoration efforts. The results of this assessment are located in Table 2. The
completed data sheets for longitudinal profiles, pebble counts, and cross sections
are located in Appendix C. Longitudinal profiles, cross sections, and pebble
counts were also surveyed at all proposed disturbed streams to show current

conditions (Appendix D).
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Table 2. Stream pattern, profile, and dimension data at unnamed tributary to
Carr Creek Lake that will be used to guide restoration efforts at three

streams in Knott County, Kentucky.

Characteristic _ Score

HF Areas Pond Areas
Pattern
Sinuosity 1.22 1.17
Profile
Slope 20.9 10.2
Dimension
Bankful Width (ft) 59 8.0
Mean Depth (ft) Dry 3
Maximum Depth (ft) Dry 1.8
Bankful Depth (ft) 1.5 .85
Width/depth Ratio 3.9 9.4
Floodprone width (ft) 9.3 12.6
Entrenchment Ratio 1.6 1.6

4.0 IMPACTS TO STREAM

4.1 Alternatives Analysis

To ensure that as little stream as possible is impacted, a number of changes
have been made to the original engineering plans. Plans had originally called for
the construction of sediment ponds farther downstream from each hollowfill.
However, after discussing these plans, the client decided to move the sediment
control structures as close as practical to the toe of the hollow fills.

To completely ensure that the client is taking the appropriate action concerning
waters of the U.S., other options were also considered. Using deep mines
instead of area and auger mining techniques were considered. However, deep
mining would result in limited resource recovery and would not discourage
potential future mining in the same area. Also, due to the area being previously
affected by pre-law mining, current proposed activities will remove high wall
areas and restore the topography to a more natural slope.

Other options considered included the possibility of using upland areas for the
storage of waste materials and also using only two hollowfills. However, both of
these alternatives were not viable due to the amount of excess material to be
disposed of. Due to the large amount of waste material, it is not practical to
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place this material in upland areas. Optimally, this amount of fill could be placed
in two hollowfills, however, if only two hollowfill were used, this would lead to
more fill being placed into intermittent streams than is proposed in the current
work plan. In addition, the three streams that will have hollowfills located in them
have been heavily disturbed by past mining. Based upon this, it was not thought
that using these streams would greatly impact overall water quality in the area.

Therefore, three hollowfills are proposed, one each on the three stream sections

to be disturbed during mining activities. Neither of the streams to be impacted is
considered to be a high quality stream, as indicated by the above surveys
‘ conducted. Before disturbance is to begin upstream, Ponds 106, 107, and 92 will
- be constructed to provide sediment control measures for each of the drainages.

4.2  Stream Assessment

The streams were assessed using the Ecological Integrity index (EN) and

Ecological Integrity Units (ElUs) developed by USACE (Table 3). EIll is

measured as quality per running foot and is scored from 0 ~ 1 (with 1 being equal

to least disturbed conditions in the region). Ecological Integrity Units are
calculated by multiplying the Ell by length of stream to be impacted (in feet)
; (Table 1).

Table 3. Stream lengths, Ecological Integrity Index (Ell), and Ecological Integrity
Units (ElUs) at three streams in Knott County, Kentucky (Permit No. 860-

0380, A. No. B).
Impact Reach Name -Stream Ell ElU
e |  Length {ft) ‘
Hollowfill #15 (ephemeral) 665 20 133
Hollowfill #15 (intermittent) 1,064 .20 212.8
SS #106 (intermittent) 112 .20 22.4
Hollowfill #16 (ephemeral) 814 .38 309.3
Hollowfill #16 (intermittent) 1,025 .38 389.5
SS #107 (intermittent) 135 .39 52.7
Hollowfill #17 (ephemeral) 684 .25 171
SS #92 (intermitient) 105 25 26.3
Total 4,604 1,317
16
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4.3 Cumulative Impacts Analysis

In addition to the proposed direct affects on the streams, the incremental impact
of the proposed activities when added to other past, present and reasonably
foreseeable future actions were also taken into account.  Future land
disturbances that could potentially occur in the drainages include logging
operations and powerline corridor development. It is unlikely that there will be
any agricultural development or road construction, due o the hollows being so
small, steep, and remote. It is also unlikely that additional mining activities will
occur in the drainage after current proposed activities are concluded.

In addition to the above potential future land disturbance activities, there will also
be some watershed improvement projects. The proposed streams that will be
affected during this project have been heavily impacted by past mining. Past
mining areas that are located below the toe of the proposed hollowfills will be
restored as closely as possible to a healthy stream system. In addition to the
stream sections below the toe of the hollow fill, natural stream sections will also
be constructed on both sides of each hoilowfill.

5.0 STREAM RESTORATION PLAN

Once all mining activities are completed, the streams will be restored as closely
as possible to a healthy stream system. All three streams to be impacted are of
very low quality, and thus are not a good guide to restoring the streams.
Therefore, a similar size, higher quality stream was surveyed. The results of this
survey will guide restoration efforts.

The purpose of this restoration plan is to return stability and ecological function to
the impacted streams, while also making the streams self-maintaining. The
pattern, profile, and dimension data collected at the high quality stream site will
be used to guide the stream restoration efforts. Restoration measures to be
employed include stream shaping and realignment, revetments (riffles, boulder
clusters;, substrate, cover logs, J-hook vanes, and cross vanes), and

bioengineering (revegetation).

All sediment control ponds will be removed and each stream restored to a self-
maintaining system, while hollowfills will have natural channels constructed on
the sides of each (Figures 2, 3, and 4). During the removal of the sediment
control ponds, silt fences and/or rows of straw will be employed to reduce the
amounts of sediment that will impact the downstream areas. All stream
restoration efforts will be conducted during low flow situations.
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5.1  Stream Habitat

Current in-stream habitat is not in a natural, self-maintaining condition. All three
streams have been impacted by previous mining and logging operations. The
streams at proposed hollowfills No. 15 and 17 have old sediment control
structures located in them (proposed sediment control structures will be located
in the same spot as existing sediment structures) while the stream at proposed
holiowfil No. 16 has been heavily affected my logging. Due to these
disturbances, we surveyed a more natural, similar size stream located off-site to

guide restoration efforts.

During restoration efforts, in-stream habitat will be re-created as closely as
possible to a natural stream channel (following data collected at the off-site
stream). This will include reproducing as closely as possible the bankfull width,
depth, channel sinuosity, riffle-run-pool ratio, and substrate types. The
longitudinal profile (riffle/run/pool), cross sections, and pebble count data
collected will be used to guide restoration efforts. A diverse in stream habitat will
be achieved by using rock/log deflectors, riffles, boulder clusters, substrate
(cobble and gravel), cover logs, J-hook vanes (made of large rock, logs, and/or
root wads), and cross vanes (rock and log). These structures will help make the
stream self-maintaining and also provide a diverse habitat for aquatic organisms.
During the construction phase, data sheets detailing current conditions should be
referred to to ensure that restoration efforts are being created as closely as

possible to pre-disturbance conditions.

In stream restoration structures will be placed in such a way to create a self-
maintaining stream. Where bends in the stream are proposed, J-hook vanes will
be placed to stabilize the banks and to form a scour pool in the center portion of
the channel (Attachment 1). Placing the J-hook vanes in the stream bends will
help dissipate energy during high flow situations. The vane arm sections of the
J-hook vanes (near the bank) will be interlocked with no spaces in between, thus
stabilizing the banks as much as possible. These structures should be built at a
20 to 30 degree angle from the bank. The center sections of the J-hook vanes
(that jut out into the middle of the stream) will have gaps located in between the

- large rocks. These gaps will help transport sediment and improve channel

capacity and sediment competence. The vane arm section of the J-hook should
be one-third the bankful width of the stream channel and the center section
should cover another one-third. Footers for these structures should be three

times the protrusion height of the invert rock.

Where sections of the stream are currently straight, cross-vanes will be placed to
help provide pool/run habitat. These structures will decrease stream velocity and
power near the bank and increase it near the center. Cross vanes will be
constructed of either logs or boulders (Attachment 2 and 3). Logs used for these
cross vanes will have a 12 to 18 inch diameter and will be at least 18 feet long.
18
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To ensure that the logs will not be washed out during high flow situations, log
ends will be buried at least two feet within each bank. Cross vanes constructed
of boulders will have footers that are three times the protrusion height of the
invert rock. The arm vane arm structures should be built at a 20 to 30 degree
angle from the bank. Bankfuil levels will be approximately six inches above cross
vane structures. These structures will be constructed approximately five to

seven bankfull widths of each other.

In areas that are currently occupied by step pools, interlocking cross-vanes will
be placed to mimic as closely as possible the pre-disturbance conditions
(Attachment 4). These structures will also help dissipate energy during high flow
situations and will provide small pockets of deep water habitat for aquatic

organisms.

In addition to the stream sections below the toe of the hollow fill, natural stream
sections will also be constructed on both sides of each hollowfill. The sides of
these drainages will be rip-rapped while the inside sections will have a natural
stream channel design. Although there will be drainages down both sides of the
hollowfills, the flow of water will be concentrated into only one of these stream
sections as to ensure the highest water flow throughout the year. These restored
sections will be constructed on solid ground near where the hollow fill comes in
contact with the natural terrain. This will help ensure that water does not sink
into the fill area but instead flows above ground. In addition, the tree line should
come very close to the side of each holiow fill and help to create a more natural
setting more quickly. Cross-vanes (made of logs) will be placed in these sections
of restored stream to help provide pool/frun habitat and to help create a system

that is self-maintaining.

In addition to the above listed restoration methods, the restoration will utilize
small boulders, cobble, and gravel to mimic as closely as possible the current
conditions of the healthy stream. These will help give the stream a natural look
and will provide habitat for aquatic organisms. Rock used for the restoration
efforts will be a durable sandstone obtained on-site during project operations.

5.2 Riparian Habitat

Once the stream restoration efforts are complete, the riparian vegetation will be
re-established. This riparian vegetation will help prevent sedimentation of the
streams, keep water temperatures cool (by shading), and provide nutrients for
organisms that live within the stream. Mesic-hydric and hydric shrubs will be
planted between the normal flow and bankfull areas. This riparian zone will be
60 feet wide on both sides of the stream. During the revegetation process, the
site will have hydromulch applied. The hydromuich will aid in the retention of
water and help prevent the site from becoming excessively dry. As this mulch
decays it will also build additional topsoil.
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5.21 Grasses
The site will be seeded with temporary groundcover, legumes and permanent
grass. The temporary plants to be seeded will include either foxtail millet (Setaria
italica), annual rye (Lolium multiflorum), or winter cereal rye (Secale careale). To
insure seeding and to diversify the temporary vegetation, a combination of these
species may be used. During seeding a species of legume [white clover
; (Trifolium repens)] will be selected to achieve nitrogen fixation in the soil and to
provide quick growing ground cover. In addition to temporary plants and
legumes, two species of permanent grasses will be seeded to help build topsoil
and to provide quick soil cover. The grasses to be seeded will be a combination
of little blue stem (Schizachyrium scoparium); redtop (Agrostis alba), and little
blue stem; or orchard grass, redtop, and little blue stem. See Table 4 for seeding

rates for the grasses, legumes, and temporary plants.

Table 4. Seeding rates for grasses, legumes, and temporary plants at proposed
permit area, Knott County, Kentucky (Permit No. 860-0380, A. No. 6).

Types of Plants and . Rate per Acre
Common Name ) e
Permanent Grass

Redtop Grass 3lbs
Little Blue Stem 3 Ibs
Legume
White clover 3-5 Ibs
. Temporary Plants
Foxtail Millet 5-10 bs
Annual Rye 15-20 Ibs
Winter Cereal Rye 15-20 Ibs

5.22 Trees
Native species of trees that are currently known from the site should be used
whenever they are available from the Kentucky Division of Forestry and
Nurseries. The exact species of trees to be used will be determined at a fater
time and will depend on availability. However, at least three species each of
trees and shrubs should be used to revegetate the riparian areas. A total of 500
stems per acre will be planted as part of the revegetation plan (350 trees and 150
shrubs). Revegetation will be considered a success if after five years there are
300 stems per acre of live trees and shrubs (200 trees and 100 shrubs). Both
' trees and shrubs should be planted between three and six feet from each other.
This will help ensure that enough vegetation is planted to get the benefits of the
riparian habitat, without the vegetation being too densely packed. Trees planted
will be bare root stock. In addition to planted species, the site will probably have
some native volunteer species invade. Table 5 lists recommended tree species

for revegetation of the riparian areas.
20
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Table 5. Recommended tree species for revegetation of riparian areas, Knott
County, Kentucky (Permit No. 860-0380, A. No. 6). '

Common Name ..~ Scientific Name Hydrologic Regime
Tree Species
Silver Maple Acer saccharinum Mesic
Sugar Maple* Acer saccharum Intermediate Mesi/Xeric
Yellow Birch Betula alleghaniensis Mesic
Sweet Birch* Betula lenta Mesic
Tulip Tree* Linodendron tulipifera Mesic
Sweet Gum Liquidambar styraciflua  Hydric
Sycamore* Platanus occidentalis Mesic-Hydric
Basswood” Tilia americana Mesic
Northern Red Oak Quercus rubra Mesic
American Elm Ulmus americana Mesic-Hydric
Red Elm Ulmus rubra Mesic-Hydric
Eastern Hemilock™ Tsuga canadensis Mesic
Shrub Species
Alder Alnus serrulata Hydric
Black Willow™ Salix nigra Hydric
Elderberry Sambucus Canadensis  Mesic-Hydric
fronwood Carpinus caroliniana Mesic-Hydric
Maple-leaved Vibernum Vibernum acerfolia Mesic
Witch Hazel Hamamelis virginiana Mesic
Hydrangea * Hydrangea arborescens  Mesic-Hydric
Spicebush* Lindera benzoin Mesic

o = Tree and shrub species that are currently growing on the permit area.

6.0 MITIGATION

Under existing law the USACE requires compensatory mitigation to replace
aquatic resource functions unavoidably lost or adversely affected by authorized
activities. The objective of this mitigation plan is to compensate for adverse
conditions associated with the loss of 4,604 feet of stream. To compensate the
client will do on-site mitigation and also pay an in-lieu-fee.

6.1  Mitigation Work Plan

Mitigation for the sediment structures will be conducted within the degraded
streambeds, while mitigation for the the hollowfills will be conducted by
constructing natural stream drainages on the sides. Linear feet restored for the
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ponds will be equal to pre-disturbance levels. There will be one drainage at the
top of each hollowfill and one drainage down each side. Figures 2-4 and Table 6
illustrate the drainage lengths that will be used for mitigation purposes. Only a
single side drainage of the hollowfills will be used for mitigation requirements.
The top drainage of each hollowfill will be sloped toward the side to be used for
mitigation to ensure that as much water as possible gets to the drainage used for
mitigation. The top drainage of the hollowfills will be constructed at a 5 to 7
percent grade (on solid ground) and thus will function as a natural stream.
Stream restoration in this section will follow profile and cross section plans that
were collected at a stream of similar slope (Appendix E).

Based upon losses and gains at the project site, the client will need to offset the
net loss of 1,955 feet (Table 6). To accomplish this, the client has agreed to pay
an in-lieu-fee. Based upon the loss of 1,955 feet of stream, the client will need to
pay an in-lieu-fee of $291,600.00. This money will go to satisfy compensatory
mitigation requirements and help meet the USACE's goal of no overall net loss of
waters of the U.S. In-lieu-fee calculations are summarized in Table 7. The
Stream Compensation Ratio Calculator forms that were used to calculate
mitigation amounts are located in Appendix F. Ell Calculation Spreadsheets for
pre-disturbance, immediately after disturbance, and 30 years after disturbance
are included in Appendices G, H, I. A summary of these data sheets is located in
Table 8. Mitigation in these streams will follow restoration plans outlined in
Section 5.0. Pictures of the streams are included with the Ell Data

Spreadsheets in Appendix G.

Restoration efforts wili proceed as soon as mining operations have conciuded.
After restoration, certain habitat features will recover quickly while others will take
time to mature. Both vegetative protection and riparian width will take time to
come back, while the other eight parameters should come back more quickly
(and in some instances even exceed pre-disturbance levels).

6.2 Site Protection

No site protection is proposed for the restored stream areas. To account for this,
the risk factor used in the stream compensation ratio calculator, which is set at
20 percent for most projects, was set at 50.
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Table 6. Stream compensation ratio calculator for proposed mitigation efforts at three streams in Knott County, Kentucky
(Permit No. 860-0380, A. No. 6).

impact Reach Name impacted Site - Mitigation Site - ~
Mitigation Timing SR = | Mitigation (feet)
" and Risk ‘ } ' _
[_ength' Pre Ell | Post Start | Mature | Risk - | Pre- Immediately | At Length Length Balance
Ell | (%) ‘waork After’ . Maturity__. | Required | Offered
Hollowfill #15 (ephemeral) 665 .20 0] 2010} 2040 50 -0 32 .37 386 386 0
Hollowfill #15 (intermittent) 1,064 .20 0] 2010 | 2040 50 0 .32 .37 739 72 930
SS #1086 (intermittent) 112 .20 0.1 2010 2040 50 0.1 38 43 39 39 0
Hollowfill #16 {ephemeral) 814 .38 0| 2010 ] 2040 50 0 30 .35 953 953 0
Hollowfill #16 (intermittent) 1,025 .38 0| 2010 | 2040 50 0 30 .35 1,025 0 1,025
SS #107 (intermittent) 135 .39 0.1] 2610 | 2040| 50| 0.1 38 43 136 135 0
| Hollowfill #17 (ephemeral) 684 | .25 0] 2010 2040 | 50 0 30 34 535 535 0
SS #92 (intermittent) 105 .25 0.1] 2010 ] 2040 50 01 .30 .34 76 76 0
"Total 4,604 : 1,955
e All mitigation will occur at the site of disturbance.
Table 7. In-lieu fee summary at three streams in Knott County, Kentucky (Permit No. 860-0380, A. No. 6).

. Impact Reach Name--~ = “Stream  Ell _ ‘- “EIU". Compensatory ' In-Lieu Fee -
e T . Length - - s Mitigation - L
L Balance © . -Ratio. .- _
Hollowfill #15 (ephemeral) 0 .20 0 - 0
Hollowfill #15 (intermittent) 93¢ .20 186 1.13 $125,550.00
SS #106 (intermittent) 0 .20 0 - 0
Hollowfill #16 (ephemeral) 0 .38 0 - 0
Hollowfill #16 (intermittent) 1,025 .38 388.5 1.35 $166,050.00
S8 #107 (intermittent) 0 .38 0 - 0
Hollowfill #17 (ephemeral) 0 25 0 - 0
SS #92 (intermittent) 0 .25 0 - 0
Total 1,955 575.5 $291,600.00
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Table 8. Individual habitat assessment parameters for hollowfills No. 15, 16, and 17 and sediment structures No. 106,

107, and 92 for present day, immediately after restoration, and 30 years after restoration, Knott County, Kentucky
(Permit No. 860-0380, A. No. 6).

Site Time Perlod .- S B ~ Parameter = . - L . - . : T Total
: - Epifaunal | Embeddedness | Velocity/Depih | Sediment: |- Channel »| Channel- | Frequency :| . 'Bank .| Vaegetative | Riparian
Substrate e -.“Regime Deposition | Flow Status | Alteration.| of Riffles - *{ Stability Protection . |  Width

HF 15 | Pre-disturbance 4 6 5 6 2 5 19 6 6 4 63

5 Years 17 17 10 17 2 15 20 18 12 14 142

30 Years 17 17 10 17 2 15 20 18 14 18 148

S8 106 | Pre-disturbance . 1 1 1 1 10 1. 1 -] .4 8 34
5 Years 17 17 _ 10 17 10 15 20 18 .| . 12 14 150

30 Vears 17 17 10 17 10 15 20 18 14 18 | 156

HF 16 | Pre-disturbance 10 10 g 10 1 9 19 8 10 4 30

5 Years 17 17 9 17 1 15 20 18 12 14 140

30 Years 17 17 9 17 1 15 20 18 14 .18 146

SS 107 | Pre-disturbance 13 10 - 10 10 9 9 19 8. 10 4 102
5 Years 17 17 10 17 | 9 15 20 18 12 14 | 149

30 Years 17 17 10 17 g 15 20 18 14 18 | 155

HF 17 | Pre-disturbance | 11 9 9 9 0 12 19 6 10 12 97

5 Years 17 17 9 17 0 15 - 20 18 12 14 139

30 Years 17 17 9 17 0 15 20 18 16 18 145

§592 | Pre-disturbance 10 9 9 g - 0 1 16 8 4 (] 72

5 Years 17 17 9 17 0 15 - 20 18 12 14 139

30 Years 17 17 9 17 0 - 15 20 18 16 18 | 145
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7.0 MONITORING

7.1 Monitoring and Long-term Management

Following the implementation of the restoration plan, a professional engineer will
certify to the USACE that construction meets or exceeds planned goals.
Foliowing successful restoration, the restored areas will be monitored for five
years. This monitoring plan will evaluate the success of the mitigation work and
will allow for any necessary adjustments to assure the success of the restoration
site. Annual monitoring reports will be submitted to the appropriate USACE
office no later than 31 December of the year following completion of the
restoration efforts. The annual monitoring reports will include an inspectors
report and photographs with locations shown on project maps. [f during the time
that the restored areas are monitored, there are significant failures in the design
of the restored streams, a revised mitigation plan will be submitted to fix any
shortcomings in the original mitigation plan. If at the end of the five years the
restoration efforts are deemed a success, the applicant shall be released from all

permit obligations.

Monitoring will consist of grading the restored area yearly using the High
Gradient Stream Restoration Sheets (Barbour et al. 1999). The following
parameters will be monitored; pH, specific conductance, dissolved oxygen,
epifaunal substrate, embeddedness, velocity/depth regime, sediment deposition,
channel flow status, channel alteration, frequency of riffles, bank stability,
vegetative protection, and riparian zone. Table 9 illustrates success standards
and method of determination for each of these parameters.
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Table 9.

Factors to be considered when determining successful stream

restoration, Knott County, Kentucky (Permit No. 860-0380, A. No. 6).

Parameter/Observation

Success Standards

Method of Determination

Field pH Report Only Field Meter
Specific Conductance Report Only Field Meter
Dissolved Oxygen | Report Only Field Meter

Epifaunal Substrate

Minimum 70% favorable substrate

| Pebble count; Estimate of
| available

Embeddedness

Maximum 20% embeddedness

Pebble count; measure
embeddedness

Velocity/Depth Regime

Maintain step-pool or riffle-pool
sequences similar to approved plans

| Longitudinal profile

Sediment Deposition

Little or no enlargement of Islands or point
bars and <5% of the bottom affected by
sediment deposition

Pebble counts in pools

Channel Flow Status

Maintain width/depth ratio similar to
accordance with plans

Determine from X-sections

Channel Alternation

Maintain minimal channelization similar to
approved plans

| Longitudinal profiles; X-sections

Frequency of Riffles

Maintain step-pool or riffie-pool
sequences similar to approved plans

Longitudinal profile

Bank Stability

Banks stable

Bank Erosion Index; Observe

density & depth of plant roots,
near bank shear stress

Vegetative Protection

Approved width of riparian zone planted
with minimum 300 stems/acre surviving

Measure replanted width;
estimated stem count

Riparian Zone

Riparian zone with a variety of species
alive and healthy

Measure replanted width;
estimated stem count

7.2 Financial Assurances
Nally & Hamilton Enterprises, Inc. will assume all responsibility for success at the
proposed mitigation site. Based upon this assumption of responsibility, no set
aside fund is considered necessary.
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| 8.0 RESPONSIBLE PARTIES

8.1 Applicant
Nally & Hamilton Enterprises, inc.
P.O. Box 157
Bardstown, KY 40004
(606) 878-1500

8.2 Preparer of Restoration Plan
Apogee Environmental Consultants, Inc. (Joel Beverly)
P.O. Box 338
Ermine, KY 41815
(606) 633-7677
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Appendix A

Completed High Gradient Stream Data Sheets
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High Gradient Stream Data Sheet

STREAM NAME: Suqq( gf‘ aN\f\ { LOCATION: H F“ ) lo
STATION #: MILE: BASIN/WATERSHED: /V CEX oYY Q.\,cf
LAT. LONG.: COUNTY: USGS 7.5 TOPQ:
[}
patelY Dec 05 mive 430 Dam em INVESTIGATORS: <36€l 89\]6(“ Y
| TYPE SAMPLE: 6 P-CHEM 8 Macroinvertebrate 6 FISH 0 BACT. !
: WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days?
e ‘® Heavy rain 0 Yes No
L 0 Steady rain Air Temperature °C. Inches rainfati in past 24 hours in.
& A Intermittent showess . % Cloud Cover
0 _8 Clear/sunny
P-Chem: Temp(°C) ,2‘ (E D.O. (mg/h) Y%Saturation pH(S.U.) 7 8 Cond,Q7D 0 Grab
TN WATERSHED LOCAL WATERSHED FEATUREES: ’
Straam Widih f Predominant Surrounding Land Use; /o&b,n j J { aqdé
Range of Depth f 0 Surface Miring 9 Construction K Forest
Average Velocity fi/s | © Deep Mining 6 Commercial 8 Pasture/Grazing
Discharge cfs | XOil Wells 0 tndustrial o Silvicultre
Est. Reach Length © Land Disposal 8 Row Crops 8 Urban Runoff/Storm Sewers
Hydraulic Structures: Stream Flow; Stream Tvpe;
8 Dams © Bridge Abutments 8Dry  OPooled XLlow  ©Nommal B Perennial 6 Intermittent
0 Istand @ Waterfalls 8 High @ Very Rapid or Torrential ,q Ephemeral 8 Seep
8 Other
Riparian Vegetation: Dom, Tree/Shrub Taxa | Canopy Cover: Channel Alterations:
Dominate Type: 0 Fully Exposed (0-25%) 0 Dredging
X Trees  XShrubs 8 Partially Exposed (25-50%) X Channelization
0 Grasses {Herbaccous ).(Pan-ially Shaded (50-75%) (6Full GPartial)
Number of strala @ Fully Shaded (73-100%)
Substrate 8Est. 6P.C. Riffle % Run___ % Pool___ %
Silt/Clay (<0.06 mm) /
Sand (0.06 — 2 mm) X 6
Gravel (2-64.mm) ]On ' R
Cobble (64 — 256 mm) g L OD (
Baulders (>256 mm) /
| Bedrock —pun
Habitat Condition Category
Paramcter Optimal Suboptimal Marginal Poor
Greater than 70% of 1 49-70% mix of stablc { 20-40% mix of stable Less than 20% stable habitat; ;
1. N substrate favorable for | habitat; well-suited for full | habitat; habitat availability | lack of habitat is cbvious;
Epifaunal «‘:_pifaunal colonization and | colonization potential; lcss than desirable; substrate unstable or Jacking,
Substrate/ ish cover, mux of snags, | adequate habitat for substrate frequently
Available submerged logs, undercut | mainlenance of populations; | disturbed or removed,
Cover banks, cobble or other presence of additional
stable habitat and ot stage | substrate in the form of
T to allow full colonization | newfall, but not vet prepared
: potential (i.c., Iogs/snags for colonization (may rate at
(hat are not new Tall and high end of scale). |
not transient). -
SCORE 20 19 18 17 16| 15 14 3 12 b [{D).9 8 7 6] 5 4 3 21 0
2. Gravel, cobble. and Gravel, cobble, and boulder | Gravel, cobble, and Gravel, cobble, and boulder
Embceddedness | boulder particles are Q- particles are 25-50% boulder pariicles are 30- particics arc mare than 75%
25% surrounded by fine surrounded by fine sediment, | 73% surrounded by finc surrounded by fine sediment.
sediment. Lavering of scdiment. 1
cohhle provides diversity
of niche space.
SCORE 20 719 18 17 16 15 14 13 12 1l 1029 8. 7 64 5 4 3 2 10
3. All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by 1 velocity/
Velocity/Depth | regimes present (slow- present (if {ast-shallow is regimes present (if fast- depth regime (usually slow-
Regime deep, slow-shallgw, fast- | missing, score fower than if | shailow or slow-shallow [ deep).
decp, fast-shallow). (Sow | missing other regimes). are missing. score low). |
5 <0.3mfs. deep 15 > 0.5 .
m.)
SCORE 20 19 1847 16 15 140 13712 1| 10 (9) 8 5.473 2170
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b

HY - |

Sediment
Deposition

Little or no enlargement of
islands orqgoint bars and
less than 3% (<20% for
low-gradient streams) of
the bottom affected by
sediment deposition.

Some new increase in bar
formation, mostly from
gravel, sand or finc
sediment.

5-30% (20-50% for low-
gradient) of the bottom
affected; slight deposition in
pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-30% (50-80% for
low-gradicnt) of the
baottorn affected; sediment
deposils at obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Heavy deposits of fine
matenial, ncreased bar
development; more than
50% (;0% for low-gradient)
of the botton changing
frequently; pools aﬁ'nqsl
absent due (o substantial
sediment deposition.

SCORE

151413 52

(.98

<3 4,321 0

.

Channcl Flow

Water reaches base of both
lower banks, and minimal

Water fills >75% of the
available channel; or <25%
of channel substrate is

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly

| standing pools.

Very littie water in channel
and mostly present as

Note: determine
feft or right side
by facing

problems. <3% of bank
affected.

areas of erosion,

Status amount of channel
substrate is exposed. | exposed. exposed,
SCORE 17 2:(1) 0
6. Channelization or dredging | Some channelization | Channeglization may be Banks shored with gabion or
Channel | absent or minimal; stream grescnl, usually in arcas of [ extensive; embankments or | cement; over 80% of the
Alteration with normal pattern. ridge abutments; evidence | shoring structures present | streamn reach channelized
of past channelization, i.e.,, | on both banks; and40to | and disrupted. Instream
dredging, (greater than past | 80% of stream reach habitat greaily altered or
20 yr.) may be present, hut | channelized aud disrupted. | removed entitely.
| recent channelization is not
present.
SCORE L1514 1312 10 j 10 (9} g 764 .54°3 21 0
7. Occurrence of riffles QOccurrence of riffles Qccasional riffle or bend; | Generally all flat water or
J Frequency of [ relatively frequent; ratio of | infrequent; distance between | boltom cantours provide | shallow riffies; poor habitat;
Riffles (or distance between nffles riffles divided by the width | some habilay; distance distance between riffles
bends) divided by width of the of the stream is between 7 to | between riffles divided by | divided by the width of the
stream <7:1 }( enerally S to | 15. the width of the strcam is | stream is a ratio of >25.
7); variety of habitat is between 15 t0 25.
key. In streams where
tiffles are continuous.
placement of bouiders or
other large, natural
obstrucfion is important,
SCORE 22047119 T Sl4::1375120 11 0.9 8. w63 403 2 L0
Banks stable; evidence of | Moderately stable; Maoderately unstable; 30- | Unstable; many ercded
8.Bank erosion or bank failurc infrequent, small areas of 60% of bank in rcach has | areas; "raw" areas frequent
Stability (score | absent or minymal; little crosion mostly healed over. | areas of crosion; high along straight sections and
] cach bank) potential for future 5-30% of bank in reach has | erosion potential duting bends; obvious bank

Moods.

has crosional scars.,

sloughing; 60-100% of bank

9. Vegelative

More than 90% of the

surfaces covered by native

downstream. _ _ ' » “ | | _

SCORE Left B: S A I 7§ 5 - 2 1 o

(LB) SRS . - |

IscoRre Right Bank 10+ - 7 R TRy
70-90% of the streambank 50-70% of the streambank | Less than 50% of the

surfaces covcred by

streambank surfaces covered

Protection streambank surfaces and S A
(score each immediate ripanian zone vegetalion, but one class of | vegetation; disruption by vegetation; disruption of
Jbank) cavered by native plants is not well- obvious; patches of bare streambank vegetation is
| vegetation. including trees, | represented: disruption soil or closely cropped very high; vegetation has
understory shrubs, or cvident but not affecting full | vegetation comman: less [ been removed to
nonwoody macrophyles: plant growth potential to any | than onc-half of the 3 centimeters or less in
vegetative disruption gréat extent; more than one- Eolcntial plant stubbic average stubble height.
through grazing or mowing | half of the potential plant cight remaining.
minimal or not evident; stubble height remaining,
almost all plants allowed to
grow naturally,
SCORE K S @ i3 10
{LB) . L "; . -
SCORE RightBank 10. 9 8 71 6 @ 4 3 2 1 0
(RB) AT I R . - . : L
I Width of riparian zone >18 | Width of ripasian zone 12-18 | Width of ripartan zone 6- | Width of riparian zone <6
10. Riparian meters; human activitics melers: human activities 12 meters; human meters: little or no riparian
Yegetative { (i.c., parking lats, have impacted zone only activities have impacted | vegelalion duc to human
Zone Width | roadbeds, clear-cuts, minimally, zone a-great deal. activities.
(score each | lawns, or crops) have not
bank riparian | jmoacted zone.
zone)
SCORE | LeftBank 10 9 . 8 7 -6 5 4 -3 0
LB) L e . = : i :
SCORE RightBank:10... ~ 92 ] . 8 7007 6. 5 0.
Total Score NOTES/COMMENTS:

fan 1
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High Gradient Stream Data Sheet

LOCATION: ‘Pem}l Y

BASIN/WATERSHEDJV . }m\« K\( el

COUNTY: KnoH' USGS 7.5 TOPO: B’GCKW
ey

STREAM NAME: Su&pr Ef am"\

STATION #: MILE:

FLAT. LONG.

pated Dec OB 1meZH5 Oam (o INVESTIGATORS: b8l

TYPE SAMPLE: 8 P-CHEM _# Macroinvertebrate 0 FISH 8 BACT.

WEATHER: Now Past 24 hours Has therc been a heavy rain in the last 7 days?
e 0 Beavy rain 9 Yes KNo
. 0 © Steady rain Air Temperature °C. Inches rainfall in past 24 hours in.
i & X Intermittent showers % Claud Caver
§ 0 8 Clear/sunny
{ P-Chem: Temp(°C) 3!{] D.O. (mg/h) Y Saturation pH(S.U) 7'2 Cond. &70 8 Grab

; eV ATERSHED LOCAL WATERSHED FEATUREES: ’033,',,3 footls

Stream Width f Predominant Surrounding Land Use: )]

Range of Depth fl 8 Surface Mining ® Construction W Forest

Average Velogity fis | 8 Deep Mining O Commercial 0 Pasture/Grazing

Discharge __«cfs )(Oil Wells 0 Industrial B Silviculture

Est. Reach Length } © Land Disposal 0 Row Crops ) Urban Runoff/Storm Sewers

Steeam Flow; Stream Tvpe: ‘

Hvdraulic Structures:
: 6 Dams 9 Bridge Abuments
- @ Island 9 Waterfalls

0 Perennial © Intermittent

1 6 Drv 0 Pooled Y lLow B Normat
0 Ephemcral 0 Seep

0 High 0 Very Rapid or Torrential

6 Other
Riparian Vegetation: Dom. Tree/Shrub Taxa | Canopy Cover. Channel Alterations;
Dominute Type: 6 Fully Exposed (0-23%) 0 Dredging :

X Channclization
{0rFull OPartial)

0 Partially Exposed (235-30%)

KTrees X Shrubs
JXPastially Shaded (50-75%)

9 Grasses X Herbaceous

Number of strata O Fully Shaded {75-100%)
Substrate OEst, 6P.C. Riffle % Run % Pool %
SilYClay (<0.06 mm) /
Sand (0.06 - 2 mm) \)CC”
Gravel (2-64 mm) \L) ! l -
Cobble (64 — 256 mm) { C DD C
Boulders (>256 mm) L
Bedrock _Uun |
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
) Greater than 70% of 40-70% wix of stable 1.20-40% mix of stable Less than 20% stable habitat.
Enif: ! substrate Javorable for habitat; well-suited for full | habitat; habitat availability | lack of habitat is abvious;
U ‘""‘"/ epifaunal colonization and | colonization potemial, less than desirable; substrate unstable or lacking.
‘-"P?"z}e isht caver; mix of snags, adequate habitat for substrate frequently
i,‘,“"'"' ¢ submerged logs, undercut | maintenance of populations; | disturbed or removed.
<over banks, cobble or other presence of additional
stable habitot and a stage | subsirate in the form of
10 allow full colonization | newfall, hut not vet prepared
potential (i.c.. Io%s/snags for colonization {may rate at
that are not new fail and high end ol scale).
not transient).
SCORE 20 19 18 17 16 15 14 {13y 32 1y W 9 8 7 6 5 4 3 2 1 0
2. Gravel, cobble. and Gravel. cobble, and boulder | Gravel. cobble, and Gravel, cobble, and boulder
Embeddedness | boulder particles are 0- | particles are 25-50% boulder particles are 50- particles are more than 75%
25% surrounded by Jinc swrrounded by fine sediment. | 73% surrounded by fine surrounded by fine sediment.
sediment. f.ayering of scdiment, ]
cobble provides diversity
of niche space.
SCORE 20 19 18 17 16 15 14 13 12 1 0y 9 8 7 6 54 3 2 10
3. All four velocity/depth Only 3 of tire 4 regimes Only 2 of the 4 habijtat Dominated by | velocity/
Velocity/Depth | regimes present (slow- present (il fast-shallow is regimes present (if fast- | depth regime (usually sflow-
Regime deep, slow-shallow, fast- | missing score lower than if | shallow or slow-shallow deep). !
deep, fast-shallow). {Sow | missing other regimes). are missing. score low).
lis <0.3 m/s. deep is > 0.5
m.) |
SCORE 20 19 18 17 16 15 14 13 12 11 ‘IO}S 8§ 7 6 534 3 2t 0
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’?oné 0!

4. Little or no enlargement of
Sediment islands or point bars and
Deposition less than 5% (<20% for
low-gradieni streams) of
the beitom affected by
sediment deposition.

Heavy dcposits of fine
material, increased bar
development; mare than
50% (80% for low-gradient)
of the bottom changing
frequently; pools aimost

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars: 30-50% (50-80% for
low-gradient) of the
bottom aflected; sediment

Some new increase in bar
fonnative, mostly from
gravel, sand or fine
sediment;

3-30% (20-50% fer low-
gradient) of the bottom

affected: stight deposition in
pools.

deposits at abstructions,

constrictions, and bends;

maoderale deposition of
gols prevalent.

absent due to substantial
sediment deposition.

SCORE

0 19 18 17 16

13 12 1]

15 14

7

(9 9 s

5.
Channel Flow

Water reaches basc of both
{ower banks, and minimal

Water fills >75% of the
available channel; or <23%

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly

Very little water in channei
and mostly present as
standing pools.

Alteration

with normal pattemn.

ridge abutments; cvidence
of past channclization, i.c,

on both banks; and 40 to

Status amount of channel of channc! substrate is
substrate is exposed. exposcd. exposed.
SCORE 20 19 93 17 16 15 14 13 12 1} I0.'19) 3.7 6 5.4 3 2 10
6. Channelization or dredging, | Some channelization Channclization may be Banks shored with pahion or
Channel absent or minimal; stream resent. usually in areas of | extensive; embankments or | cement; over 80% of the
shoring structures present | stream reach channelized

and disrupted. Instream

Note: determine
left or right side

moblems. <3% of bank
affected.

arcas of crosion.

floods.

dredging, (greater than past | 80% of stream reach habitat greatly altered or
20 yr.) may be presenl, but | channelized and disrupted. removed entirely.
recent channelization is not |
present,
SCORE 20 19 18 17 16 15 14 93 12- 11 lo® 38 7 & 5 4 3 21 0
7. Qccurrence of riffles Occurience of riffles Qccasional riffle or bend; | Generally all flat water or
Frequency of | rclatively frequent; ratio of | infrequent; distance between | battom contours provide shallow riffles; poor habitat;
Riffes (or distance between riffles rifTies divided by the width | some habitat; dislance distance hetween riflles
bends) divided by width ol the of the stream is between 7 to | between riffles divided by | divided by the width of the
stream <7:1 (generally § to | 15. the width of the stream is | stream is a ratio of >25.
7). variety of habiiat is between 15 to 25.
key. In streams where
riffles are continuqus,
placement of houlders ar
other large. natural
obstruclion is important )
SCORE 20 (19018 17 16 [ s 14 13 200 J09 8 76| 5:4.3 210
Banks stable; evidence of | Moderately stable: Moderately unstable; 30~ | Unstable; many eroded
8.Baok eroston or bank faiture infrequentC small areas of 60% of bank hi reach has | areas; "raw” areas (requent
Stability {scere | shsent or minimal: little crosion mostly healed over. | areas of erosion; high along straight sections and
each bank) patential for future 5-30% of bank in reach has | crosion potential during bend‘s; obvious bank
sloughing: 60-100% ot bank

has erosional scars.

10. Riparian

Width of riparian zone >18
melcrs; human activitics

meters. human activities

Width of riparian zone 12-18

Width of riparian zonc 6-

12 meters; human

by facing
downstream.
SCORT: Left Bank 10 9 8 7 6 s (93 2 10
(LB) —_
SCORE Right Bank 10 9 8 7 5 5 @ "3 2 1 0
{RB) . . .
9. Vegetative | Morc than 90% of the 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
Prolection streambank surfaces and | surfaces covered by native ¢ surfaces covered by strcambank surfaces covered
score each immediate riparian zonc vegelation, but onc class of | vegetation, disruption by vegetation; disruption of
ank) covered by natjve plants 1s not well- obvious; patches of bare | streambank vegetation is
vegetation, including trecs, | represented: disruption soil or closely cropped very high; vegetation has
imdersiory shrubs, or evident bul not affecting full | vegetation common; less becn removed to
nanwogdy macrephyics; plant growih potential to any | than onc-half of the 3 centimeters or less in
vegetative disruption great extent;, mere than one- l:o_lcnllal plant stubble average stubble height.
through grazing or mowing ﬁulfoflhe_'polcnlml plant height remaining.
minimal or not evident: stubble height remaining.
almost aft plants allowed (o
erow naturafly.
SCORE LeRBank 10 9 $ 7 6 @ 4. 3 2 0
(LB) - e
SCORE Right Bank 10 9 § 7 6 @ 4 73 2 10
(RB) .
| Width of riparian zone <6

meters; little or no riparian

chc‘i';,","? {i.c., parking lots. have impacted zone anly activities have impacted | vegetation due to human
Zonc 'dlu‘ roadbeds. clear-cuts, minimally. zone a great deal. aclivities,

{score each lawns, or crops) have not

bank riparian impacied zone

zone)

SCORE left Bank 10 9 3 7 6 5 4 3 @ ] b}
LB)

SCORE Right Bank 10 9 8 7 6 5 4 3 ’ @ 1 0
(RB)

Toial Score

Y

NOTES/COMMENTS:




Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 36 of 131 - Page ID#: 144

High Gradient Stream Data Sheet

STREAM NAME: Uatamtd e ‘\= Yo &k\cé((LOCATlON: HrE - ig
STATION ¢: MILE: | BASIN/WATERSHED: Nof LN Fofl( KY Kl

LAT.. LONG.: COUNTY- ‘Km)H' USGS 1.5 TOPO: g[ﬁ(’((‘,’
pate) Dee 0F 1ime: 345 Oam Rem INVESTIGATORS: )€ gt—wrW

TYPE SAMPLE: 8 P-CHEM 0 Macroinveriebrate 0 FISH € BACT.

WEATHER: Now Past 24 hours Has there been a heavy rain in the [ast 7 days?
0 © Heavy rain ){‘r’cs O No
1Y # Steady rain A Temperature 3? °C. Inches rainfall in past 24 hours in
0 Intermittent showers Q % Cloud Cover
.8 0 Clear/sunny
P-Chem: Temp(°C) &'a D.0. (mgfl) YeSaturation pHIS.U) _" g Cond. Sl! l 9 Grah
B WATERSHED LOCAL WATERSHED FEATUREES: [ :
Stream Width i Predominant Surrounding {.and lJse; fn
Range of Depth fi kSurface Mining 9 Construclion ){ orest
Average Velocity f/s [ 0 Deep Mininy 0 Commercial 6 Pasture/Grazing
Discharge cfs 8 Oil Wells 8 Industrial 9 Silviculture
Est. Reach Length 0 Land Disposal 8 Row Crops ® Urban Runoff/Storm Sewers
l~IVdfanllic Siruchires: stream_Flow: Stream Tvpe:
® Dams 0 Bridge Abutiments Dry 9 Pooled ©Low O Normmal 0 Perennial 0 Inlermittent
9 Island 0 Waterfalls / d 0 High  © Very Rapid or Torrential KM Ephemceral 0 Secp
0 oter_bellae TOUL { of
Riparian Vegetation: Jom. Téee/Shrub Taxa | Canopy Cover: Channel Alterations:
Dominate Type G Fully Exposed (0-23%) | R Dredging
){Trccs 8 Shrubs KPartiaHy Expased (25-30%) Channclization
0 Grasses @ Herbaceous @ Partially Shuded (50-75%) {GFull OPartial)
Number of strata 6 Fully Shaded (75-100%)
Substrate OEst, 8P.C. Riffle % Rmm___ % Pool %
SilvClay (<0.06 mm) [
&
Sz 06-2
and (0.06 mm) L}L \_, \
vel (2-64
Gravel (2-64 mm) _)’3\
‘G~ 25
Cobble (64 - 256 min) G L -
§ Boulders (236 mm) L ‘
Bedrock Uy AN
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of slable { 20-40% mix of stable Less than 20% stable habitat: |
‘:- i I substrate favorable for habitat; well-suited for full | habitat; habitat availability | lack of habitat is obvious,
Epi 3“""/ epifaunal colonization and | colonization potential; less than desirablc; substrate unstable or Jacking.
5"??""’:" 15h cover; mix of snaps. | adequate habitat for | substrate frequently
*\‘ﬁ"“b < submerged logs, undercut | maintenance ol populations: | disturbed or removed.
Cover banks. cobble or other presence of additional

stable habitat and ut stage | substrate in the form of
1o allow full colonization ] newfall, but not yet prepared
potential (i.c.. logs/snags for colonizalion (may rate at

that arc not new Tatt and | high end of scale).
not transient).
SCORE 20 19 18 17 16 15 14 13 12 1t 10 9 3 7 6 5¢(423 2 1 0
2. Grave], cobble. and Gravel, cobble, and boulder | Gravel, cobble, and Gravel, cobble, and boulder
Embeddedncss | boulder particles are 0- particles are 25-30% . boulder particles are 50- particles are more than 75%
25% surraunded by fine | surrounded by fine sediment, | 73% surrounded by fine surrounded by fine sediment.
sediment. |avering of sediment.
cobble provides diversity ]
of niche space.
SCORE 20 19 i3 17 16 I3 14 13 12 1 0w 9 38 7 (6 s 4. 3 2 10
3. Al four velocity/depth » Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by velocitFI '
Yelocity/Depth | regimes present (slow- prescni (il fast-shallow is regimes present (if fast- depth regime (usually slow-
Regime decp. slow-shatlow, fasi- | missing, score lower than if” | shallow or slow-shallow deep).
deep, fast-shallow). (Sow | missing other regimes), arc missing, score low).

|15 < 0.3 m/s, decp 15> 0.5
m)
SCORE 20 19 18 17 16 s 14 3 20 1w 9 87 6 (a3 2 1 0
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HE-

“.
Sediment
Deposition

Little or no enlargement of
islands pr point bars and
less than 5% (<20% for
low-gradient streams) of
the bottam affected by

| sediment deposition,

Some #ew increase in bar
fermation, mostly from
gravel. sand or finc
sedinrent;

5-30% (20-50% for low-
eradient) of the bottom
affecied: slight deposition in
pools.

Moderate deposition of
new gravel, sand or finc
sediment on old and new
bars; 30-50% (50-80% for
fow-gradient) of the

{ bottom affected; sediment

deposits at obstructions,
constnctions, and bends;
moderate depositton of

Hleavy deposits of fine
material, increased bar
development; more than
50% (80% for low-gradicnt)
of the bottom changing
frequently; poals afmaost
absent due to substantial
sediment deposition.

SCORE

20 19 18 17 16

pools prevalent.
7 {6)

5 4 3 2 1 0

& Channcl Flow

n

Status

Water reaches base of both
lower hanks. and minimal
amount of channel
subsltrate is exposed.

Water fills >75% of the
available channcl; or <23%
of channel substrate is
exposed.

o 9 8
Water fills 25-75% of the
availablc channel. andfor

| riffle substrates are mostly

exposed.

Very little water in channel
and mostly present as
standing pools.

SCORE

.20.19 18 17°:16

15 0314 .13 12 701

o109 8 706

T35 4._-3@1 0'

6.
Channel
Alteration

Channelization or dredging
absent or minimal, stream
with normal pattern.

Some channelization
resent, usually in arcas of
ridge abutments; evidence

of past channelization, i.e.,

dredging, (greater than past

20 yr.) may be present, but

recent channelization is not
resent.

[ Channelization may be

cxtensive, emnbankments or
shoring structures present
on both banks; and 40 to
80% of stream reach
channelized and disrupted.

Banks shored with gabion or
cement; over 80% of the
stream reach channelizcd
and disrupted. [nstream
habitat greatly altered or
removed entirely.

SCORE

20 19 18 17 16

15 14 13 12 11

0 9

3
-~
)

@43210

1 Riffles (or

7.
Frequency of

bends)

Occurrence of ifTles
retatively frequent; ratio of
distance between riffles
divided by width of the
stream <7:1 r(w:ncra!!'y St
7); vanety o habitat is
key, Instreams where
ri{fles are continuous,
placernent of boulders or
other large. natural
obstrugtion is important.

Occurrence of riffles
infrequent; distance between
siffles divided by the width
of the stream is bebween 7 o

©

Occasional riffle or bend;
bottom cantours provide
some hahitat; distance
between riffies divided hy
the width of the strean is
between 15 10 23,

Generally ail flat water or
shallow riffles; pogr habita; |
distance between riffles
divided by the width of the
stream is a ratio of >25.

SCORE

20“® 1817 16

3.4 13 02 01

09 8.7 6

5.4 3 2 1.0

8.Bank
Stability (score
cach bank)

Note: detemmine
left or right side

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problemns. <5% of bank
affected.

Moderately stable:
infrequent, smali areas of
erasion mostly healed gver.
5-30% of bank in reach has
arcas of crosion,

Modcrately unstable; 30-
60% of bank in rcach has
arcas of crasion; high
erosion potential during
floods.

Unstable; many ergded
arcas; "raw” arcas frequent
along straight sections and
bends: obvious bank
sloughing; 60-100% of bank
has crosional scars.

by lacing

downstream. .

SCORE Lefi Bank 10 9 8 7 6 5 4 (3) 2 i 0
(LB) =

(scomz Right Bank 10 9 3 7 6 5 + (3 2 1 0
RB) 3

| 2. Yegetative

Prolection
{score each

More than 90% of the
strcambank surfaces and
immediate riparian zonc

70-90% of the srcambank
surfaces covered by native
vegetation, but one class of
plants is not well-

50-70% of the streambank
surfaces covered by
vegelation: disruption
obvious; patches of bare

Less than 50% of the
streambank surfaces covercd
by vegetation; disruption of
streambank vegetation is

bank) covered by native A . ]
: vegetation, including trees, | represented; disruption { soil or closely cropped very high; vegetation has

understory shrubs, or evident but not affecting full | vegetation comexion; less been removed to.
nonwoody macrophytes; plant growth potential 1o any | tian onc-haif of the 3 centimeters or less i
vegetative disruption great cxtent: more than cne- | ﬁqlcn(ia! plant stubble 1 average stubble height.
through grazing or mowing | half ef the potential plant cight remaining.
minimal or not cvident, stubble height remaining.
almost all plants aliowed 10
orow raturally.

SCORE LeRBank 10. 9 s 7 6 s 4 2 10

LB} o o : L
SCORE Right Bank 10 9 8 7 6 3 4 @ 2 ! 0
{RB)

10. Riparian
Yegetative

Width of riparian zone >18
meters: human activittes
(i.c., parking lots,

Width of riparian zone 12-18
melers: human activities

{ have impacted zonc only

Width of riparian zane 6-
12 meters; human
activitics have impacted
zane a great deal.

Width of riparian zonc <6
meters: Jittle or no riparian
vegetation due to human
activilies.

Zoae Width | 1gadbeds, elear-cuts, minimally.

{scorc cach lawns, or crops) have not

bank riparian | impacted zone.

zone)

SCORE Left Bank 10 9 8 7 6 § 4 3 ‘ ) 1 0

(LB) .
SCORE Right Bank 10 9 8 7 6 s 4 3 Cz) i o

(RB} i :

Total Score

(44 |

NOTES/ICOMMENTS:
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High Gradient Stream Data Sheet

FSTREAM‘NAMF-:Unmmf& oo b D?%\\QC( LOCATION: Rf\& [dﬁ é 6)(:5‘,.'1\594
MILE: BASINZWATERSHED: /Voﬂq'\ Ean HY #,'yff

LAT.: LONG.: COUNTY: !:élaﬂ USGS 7.5 TOPO: Had’ﬂ/

b /3

patsd Pec O6 ve: 300 Cam_giewm INVESTIGATORS: _(Jofl Ber ﬂ“V
/4

TYPE SAMPLE: 6 P-CHEM 8 Macrainvertebrate @ FISH{ @ BACT.

STATION #:

WEATHER: Now Past 24 hours Has therc been a heavy rain in the Jast 7 days?
e 0 Heavy rain XYes  ONo +
b 8 Steady rain Aig Temperature ,3 i °@. Inches rainfull in past 24 hours in.
9 Intermittent showers % Cloud Cover
X 9 Clear/sunny
P-Chem: Temp(°C) _;l.a\_ D.0. (ma/l) %4Saturation ohsuy. 7.8 cond A{0 oG

g}f\TTRUF;‘gs’,“ ATERSHED LOCAL WATERSHED FEATUREES: i
Stream Width f Predominant Surrounding Land Use: Djj’ j

Range of Depth A | XSuface Mining @ Construction X Forest

Average Velocity fi's | 0 Decp Mining ¢ Commercial 0 Pasture/Grazing
Discharge cfs | BOil Wells © Industcial 0 Silviculture

Est. Reach Length 6 Land Disposal 0 Row Crops 0 Urban Runoff/Storm Sewers

tivdraulic Structures:

0 Dams @ Bridge Abutments
@ Island 8 Walerfalls
0 Other

Riparian Vcgctation:
Dominate Type:

XTrees @ Shrubs

6 Grasses 0 Herbaceous

Stream Flow;
0 Ory 9 Pooled XLDW 0 Normat
8 High 0 Very Rapid or Torrential

Stream Type:
O Perennial % Intermittent

0 Ephemeral 0 Seep

Channel Alterations:
X Dredging

8 Channelization
(8Full gPartial)

Canopy Cover:

0 Fully Exposed (0-23%)

0 Partially Exposed {25-50%)
X Partially Shaded (50-75%)
A Fully Shaded (75-100%)

Dom, Tree/Shrub Taxa

Number ol strata
Substrate BEst. OP.C. Riffie % Run Ya Pool 7o
SilvClay (<0.06 mm) [‘
S 06~-2
and (0.06 — 2 mm) )«
Gravel (2-64 mm) O \ 1
= ~J '3
X - )
Cobble (64 — 256 mm) Q DJ) \tA
Boulders (>256 mm) [ :ir—
Bedrack \PUui|
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
] | Greater than 70% of 40-70%% mix of stablc 20-40% miix af stable Less than 20% stable habitat;
L substrate favorable for habitat; well-svited for full | habitat; habitat availability { lack of habitat is obvious;
Epifaunal epifaunal colonization and | colonization potentiak {ess than desirable; substrate unstable or facking, |
Substrate/ ish cover; mix of snags, | adequate habitat for substrate frequently
Availabie submerged logs. undercut | maintenance of populations; | disturbed or removed.
Cover banks, cobble or other presence of additional
stable habitat and at stage | substrate in the form of
to allow full colonization [ newfall, but not yct prepared .
potential (i.e., logs/snags for colonization (may rate at
that are not aew Tall and high end of scale}.
ngf transient).
SCORE 0 19 138 17 16 | 15 14 13 12 1 o 9 8 7 6| 5 4 3 2{)0
2. Gravel, cobble. and Gravel, cobblc, and boulder | Gravei, cobble, and { Gravel, cobble, and boutdcr
Embeddcdness | boulder particles are 0- particlcs arc 25-50% boulder particles are 50- | particles are marc than 73%
25% surrounded by fine surrounded by fine sediment. | 75% surrounded by fine surrounded by fine sediment.
sediment. Lavering of sediment.
cobble provides diversity
of niche space.
SCORE 20 19 18 17 16 15 M4 13 12 1 9 8 7 6 5 4 3 2_(9 0
3. All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by 1 velocity/
Velocity/Depth | regimes present (slow- prescnt (if fast-shallow is | regines present (if fast- depth regime (usually slow-
Regime decp, slow-shallow, fast- | missing. score lowcr than if | shalfow or slow-shallow | deep).
decp, fast-shallow). (Sew | missing other regimes). arc missing. scorce fow).
is < (.3 m/s, deep is > (1.5 -
m.}
SCORE 20 19 183 17 1lo 15 14 13 12 1] 10 9 8 -7 6 $ 43 2@0
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Dad Dl

4.
Sediment
Deposition

Little or no enlargement of
islands or point bars and
less than 5% (<20% for

1 Tow-gradient streams) ol

the bottom affected by
sediment deposition.

Sotne new increase in bar
formation. mostly {rom
gravel, sand or finc
sediment;

§-30% (20-50% for low-
gradient) af the bottom
affected; slight deposition in
pools.

| Moderate deposition of

| bars: 30-50% (50-80% for

new gravel, sand or fine
sediment on old and new

low-gradient) of the
bottomn affecied; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent,

Heavy deposits of finc
material, mcrezsed bar
development; more than
50% (80% for low-gradicnl)
of the hottomn changing
frequently: pools almas!
absent due Lo subsiantial
sediment deposition.

SCORE

20 19 @8 17 16

15 14 13 12 L}

09 8 7 6

5432@0

5.
Channcl Flow

Water rcaches basc of both
lower banks, and minimal

Water fills >75% of the
availabic channel; or <25%
of chanine] substrate is

Walter fills 25-75% of the
available channel. andfor
riffle substrates are mostly

Very little water in channel
and mosily present as
standing pools.

Status amount of channc!
substrate is cxposcd. exposed. exposed.
SCORE 2019 18 17 16 1514 13 12 1}, (199 877 6 | 5043 2 10
6. Channelization or dredging | Some channefization Channclization may be Banks shored wiith gabion or
Channcl absent or minimal: stream grcscnt, usually in arcas of | extensivc; embankments or | cement; over 80% of the
; Alteration | with normal pattern, ridge abutments; cvidence | shoring structures present | stream reach channelized
of past chanaelization, i.c., on bath banks: and 40 to and distupted. Instrcarm
dredging. (arcater than past | 80% of stream reach habitat greatly altered or
20 y1.) may be present, but | channclized and disrupted. | removed entirely.
recent channclization is not
present. —
SCORE 20 19 18 7 16 15 14 13 12 N W 9 38 7 6 "5 4 3 2@0
7. Qccurrence of riffies QOccurrence of riffies QOccasional riffle or bend; | Generally all flat water or
Frequency of | relatively frequent; ratio of | infrequent: distance between | bottom contours provide shatlow riflles; poor habitat; |
Riffles (or distance between riflles riffles divided by the width | some habilat; distance distance between riffles
bends) divided by width of the of the stream is between 7 to | between riffles divided by | divided by the width cf the
stream <7:1 gvenerall’v Ste |5 the width of the seam @5 | stream is a ratio of >25.
| 7): varicty o habitat is between 15 to 25.
key. In streams where
riffles are continuous,
placement of boulders or
other large. natural
obstruction is imporiant,
SCORE 20 19 18 .17 16 15 14 13 12 11 0 9 8.7 6 5.4 3 °2(1)0
Banks stable; cvidence of | Madcerately stablc; Moderately unstable; 30- Unstabie; many croded
B‘B“P!" crosion otf bank failure infrequent, small areas of 60% of bank in reach has | areas; "raw” areas frequent
Stability (score | ahcent or mimmal: littlc crosion mostiv healed aver. | arcas of erosion; high along straight scctions and
cach bank) poteatial for future 5-30% of bank in reach has | crosion polential during bends; obvious bank

Note: determine
lett or right side

problems. <5% of bank
affected.

urcas of crosion,

floods.

sleughing; 60-100% of bank
has erosional scars,

by facing

downstream. o,

SCORE Left Bank 10 9 § 7 6 5 —Qx) 3 2 i 0
{LB) 7

SCORE Right Bank 10 9 & 7 6 s (& 3 2 0
(RBY .

Y. Vegelative

Moic than 90% of the

20-90% of the strcambank
surfaccs covered by native

50-70% of the sirearhbank
surfaccs covered by

streambank surfaces coverci

Less than 50% of the

ECHR

Protection streambank surfaccs and S k ; ¢

{score each immecdiate riparian zonc vegetation, but one class of | vegetation; disruption by vegelalion; disruption ol

bank) covered by native plants is not well- obvious: patches of bare streambank vegetation is
vegetation, including trees, | represented. disruption | soil or closely croppcd very high: vegetation has
understory shrobs, of evident but not aftecting full | vegetation common; less been remaved to .
nonwoody macrophytes, plant growth potential to any | than onc-haif of the 3 cenlimelers or less in
vegelative disruplion great extent; mere than one- Ectcnlial plant stuhblc average stubble height.
through grazing or mowing | half of the polential piant eight remaining,
minimal or not evident; stubble height remaining.
almast all plants allowed to
grow naturally.

SCORE LeflBank 10 9 s 7 6 s 4. 3 @ + o

{LB) P : ~ .

SCORE Right Bank [0 9 8 7 6 5 4 3 @ l 0

(RB) .

S Width of rigarian zone >18 | Width of riparian zone 12-18 | Width of riparian zone 6- | Width of riparian zone <6
1,0~ Riparian meters, human activities meters: human nctivities 12 metess: human meters: little or ne riparian
Yegelative (i.e., parking lots, have impacted zonc only activities have impacled vegetation du to hunian
Zone Width roadbeds, cicar-cuts. minimally, zone a great deal. activities.

(sco{egacb lewns, or crops) have not
bank siparian [ impacicd zone.
zone)
SCORE Left Bank 10 9 8 7 6 35 @ 3 2 1 ]
(LB)

ISCORE Right Bank 10 Q 8 7 6 5 4 3 @ 1 0
(RB)

Total Score NOTES/COMMENTS:
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High Gradient Stream Data Sheet

STREAM NAME: [/lqmmfé ‘}nka ’lro Cl( ¢ ({ -ﬂq[,(g'cmow: H‘T:'\—?
sasnvwaTerskep: V- R(K KY

w3000 57” LONG.. \BDOS? ' IA” COUNTY: Kt\oﬁ USGS 7.5 TOPO: Q ,G(Kt‘y
DATE: ] Jan OS5 'NME:g:L,S-DAM KPM INVESTIGATORS: :I'.\ei K’VP(Iy

TYPE SAMPLE: 6 P-CHEM 0 Macrainvertebrate 9 FISH 0§ BACT.

STATION #: MILE:

WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days?
9  Heavy rain AYes oNo
¢} 0 Steady rain Air Tempuerature °C. Inches rainfall in past 24 hours O__ in,
6 G Intermittent showers % Cloud Cover
R AC lear/sunny

HE.U)_7S _ cond_36& 06w
ops wells

0.0. (mg) YaSaturation q

P-Chems: 'Tcmp("C)_&(D___

INSTREAM WATERSHED
FEATURES:

LOCAL WATERSHED FEATUREES:
Predominamt Surrounding Land Use:

Stream Width . H
Range of Depih . _fi )(Surfacc Mining 0 Construction X Forest

Average Velgeiy _ lus | ¢ Deep Mining 8 Commercial © Pasture/Girazing

Dischasge cfs | 0Ol wells 8 Industrial 8 Silviculture |
Est. Reach Length 0 1.and Dispasal 0 Row Crops 0 Urban Runofl/Storn Sewers
llvdraulic Structures:; tream Flow: Stream Type:

H Dams 0 Bridge Abutments Kory O Pooled Olow G Normal © Perennial 0 Intermittent

0 Island @ Watcrfalls 9 High @ Very Rapid or Torrentjal X Ephemeral 0 Seep

© Other

Riparian Vcegetation:

Dominate Type:
Trees

)Q’ Shrubs
asse Herbaccous
Number of slrata

Channel Altcratigns:
0 Dredging
)(Ch:mncli‘mlion
(BFull OPartial)

Canopy Cover:

0 Fully Exposcd (0-25%)

& Partially Exposcd (25-50%)
0 Purtially Shaded (50-75%)

Dom, Tree/Shrub Taxa

B Grasses
A Fully Shaded (73-100%)
Substraic OEst. 6P.C. Riffle %o Run “o Pool %
SilClay (<0.06 mm) /
Sand {0.06 - 2 mm
Sand (0.0 - 2 mn) XE iy
Gravel (2-64 mm) 0 ‘ [
Cobbic (64 =256 mm) | j [f]s) (A
Boulders (>256 mm) /’ -
| Bedrock L{)qﬂ |
Habitat Condition Category
Parameter Optimal Saboeptimal Marginal Poor
Greater than 70% of 40-70% mix of stablc 20405, mix of stable | Less than 20% stable habitat:
1; . i substratc favorable for habitat; wetl-suited for full | habitat: habita availability } lack of habitar is obvious;
E”"f"'"".“ 'g'lifuunal colonization and | colonization potential; fess than desirable; substrate unstable or tacking
Substrate/ sl cover, mix of snags. | adequaic habitat for substrate trequently
Available submerged logs, undercut | maintenance of populations; | disturbed or removed,
Coves banks, cobble or other presence of additional
stable abitat and at siage | subsirate in the form of
to allow full colonization | newfall, but not vet prepared
potential (i.e.. logs/snags for colonization (m'l\« rate at
{hat arc not new Tult and high end of scale).
nat transicnt).
SCORE 20 19 18 17 16 lil4l312® 0 9 8 7 6 54 3 2 10
2, Gravel, cobble, and Gravel, cobble, and boulder | Gravel. cobble, and Gravel. cabble, and boulder
Embeddedness | boulder particles are (- particles arc 23-50% boulder particles are 50- particles are more than 75%
25% surrounded by fine surrounded by line sediment. | 75% surrounded by fine surrounded by fine sedinent,
scdiment. l.avering of sediment,
cohble provides diversity
of miche space.
SCORE 20 19 18 7 16| 15 14 13 12 1 w(s) s 7 6] 5435 210
3. All four velocity/depth | QOaiy 3 of the 4 regimes Only 2 of the 4 habitat Daominated by | velocity/
Velacity/Depth | regimes present (slow- present (il fast-shallow is 'cglmcs present (if fast- depth regimc (usually slow-
Regime deep. slow-ghallow, fast- | missing. score lower than i’ | shallow or slow-shallew deep).
deep. Jast~shallow). (Sow [ missing other regimes). are missing, score low).
is < 0.3 m/s, decp is > 0.3
m.) .
SCORE 20 19 I8 17 16 | (53 14 3 12 I o{9) s 7 6 5 43 210
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d.
Sediment
Deposition

Liute or no enlargement of
islands or point bars and
less than 5% (<20% for
low-gradicnt streams) of
the bottoim affected by
sediment deposition.

Some pew increasg in bar
formation, mostly lrom
gravel, sard or fine

{ sediment;

3-30% (20-50% for Jow-
grudient) of the bortom

affected; slight deposition in |
| pools.

| constrictions, and bends;
| moderate depaosition of

Moderate deposition of
new gravel, sand or fine
sediment on 6ld and new
bars. 30-30% (50-80% for
low-gradient) of the
bottom affected; sediment
deposils at obstructions,

pools prevalent.

Heavy deposits of fine
material, increased har
development; more than
50% (80% for low-gradient)
of the bottom changing
frequendy; pools afmost
absent due 1o substantial
sediment deposition.

SCORE

15 14 13 12 1]

no,@s 7 6

5 4 3 2 1 0

3.
Channet Flow
Status

Waler reaches base of both
ower banks, and minimal
amount of chanael
substrate is exposed.

Water ftlls >73% of the
available channel; or <25%
of channet substrate is
exposed,

Water fills 25-75% of the
available channel, and/or
riffle subrsirates are mostly
exposed.

Very little water tn channel
and mostly present a3
standing pocls.

SCORE

20 19 18 17 16

1518 13 122 1

10 9 & 7 6

L (©

.3 -4 3 2

6.
Channel
Alteration

Channclization or dredging |
absent or minimal; stream
with normal pattern.

Some channelization N
resent, usually in arcas of
ridge abutments, cvidence

of past channelization, i.c.,

| dredging, (greater than past

20 yr.) may be present, but
recent channelization is not
present.

Channelization may be
extensive; embankments or
shoring structures present
op boib banks: and 40 to
80% of stream reach
channelized and distupted.

Banks shored with gabjon or
cement; over 80% of the
stream reach channelized
and disrupted. Instream
habitat greatly altered or
removed entirely.

SCORE

0 19 18 17 16

15 04 13 1IN

w 9 8 7 6

W
o
3
[N
—
<

7.

Frequency of
Riffles (or
beads)

Occurrence of riflles
relatively frequent; ratio of
distance between riffles
divided by width of the
stream <7 r(%lt:m:rally St
7), varicty of habitat is
key. ln streams where
riffles are continuous,
placement of boulders or
other large, nutural
obstruction is important.

Occurrence of riffles

infrequeat; distance between

riffles divided by the width

tl)t_ the stream is between 7 to
5.

Occastonal riffle or bend,
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 o 25.

Generally all flat water or
shallow riffles; poor habitat;
distance between riffles
divided by the width of the
stream is a ratio of >25.

SCORE

20 @. 18 17 16

15 14 13 12 1t

9 .8 7 6

34,5 2 1 0

§.Bank
Stabiticy (score
each bank)

Note. determine
left or right side

Banks stable; evidence of
erosion or bank failure
abseat or minimal: little
potential for future
problems. <5% of bank
affected.

Moderately stable;
infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosien,

Moderately unstable; 30-
60% of bank in reach has
arcits of erosion; high
erosion polential during
floods.

Unstable; many eroded

| areas; "raw" areas Jrequent

along straight sections and

{ bends; obvious bank

sloughing; 60-100% of bank
has erosional scars,

by facing
downslreant,
SCORE Left Bank . 10 9 g 7 6 54 (3 2 rooo
(LB)
SCORE Right Bank 10 9 8 7 6 3 4 3 2 1 0
(RB) .
9. Vegerative | More than 90% ol the 70-90% of the streambank | 50-70% of the strcambank | Less than 50% of the
Protection streambank surfaces and | surfaces covered by native [ surfaces covercd by | streambank sartaces covered
(score each immedjate riparian zone vegesation, but one class of | veggtation; disruption by vegetation; disruption of
bank) covered by native plants is not well- abvious; patches of bare | streambank vegetation is
vegetation, including wrees, | represented. disruption soil or closely cropped | very high; vegetation has
understory shrubs, or evident but not affecting full | vegetation common; less been removed 1o .
nonwoody magrophyies; plant growth potential ta any | than one-half of the 5 centimelers or less in
vegetative disruption great exient; more than one- Folcn!im plant stubbte average stubble height,
through grazing or mowing | hall’ of the polential plant hcight remaining,.
minimal or not evident; stubble height remaining,
| almost all plants allowszd to
erow naturally.
SCORE Left Bank - 10 9 ] 8 7 6 3 4 3 2 I 0
(1.B) . L .
SCORE Right Bank 10 -9 8 7 6 @ 4 3 2 1 0
(RB)

10. Riparian

| Width of riparian zone >18

meters; human acliviries

Width of ripasian zone 12-18
melcrs; human activities

Widh of riﬁarian zone 6-
12 meters; human

Width of riparian zone <6
melers; little or no riparian

Vegetasive (1.¢., parking lots have impacted zone only activities have impacied vegetation due 10 human
L"""‘w'dhm | roadbeds, clear-cuts, minimally. zone a great deal. aclivities.

{score each Jawns, or crops) have not

bank riparian } imnacied zone.

zone)

SCORE LeftBask 10 9 8 7 @ s 4 3 1 1 0
{LB) .

SCORE RightBank 10 = 9 8 7 @ 5 4 3 2 10
(RB}

Total Score

Cvll

NOTES/COMMENTS:
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i
N

High Gradient Stream Dafa Sheet

BASN/\\/ATERSHEO A/ Fi)( K KY

U'scw TOPO: Qm k\[
 Oe <
> DATEWIME:g‘O‘) Ciam  Ddrm INVESTIGATORS: J;‘t‘;

By, e{l ;o
TYPE SAMPLE; 8 P-CHIEM 8 Macreinvertebrate 6 FISH € BACT. !
Has there been a heavy rain in the last 7 days?

STREAM NAME: Linng s 2d

7 STATION # MILE

LAT.: 37 D 5"—1 LONG.: ’\3305\2 Dh

COUNTY::‘\H[}I il

WEATHER: Now Past 24 hours
¢ 0 Heavy rain Aves 0 No
0 € Steady rain Air Temperature °C. Inches rainfall in past 24 hours () in
3] § Iatermittent showers S %Cloud Cover
X A Clear/sunny
i
P-Chem. Temp("C)_~"’> 5 (., QD(') (mg/h) "wSaturation pHS.U)_7°¢ -2 7' Cond. - \<Q g @ Grab
e YA TERSIIED LOCAL WATERSHED FEATUREES: Z LS
Sy i Predominant Surrounding J,and Use:
Stream Width _ ft
Range of Depth _R )Ksurfﬂ&' Mining @ Construction X Forest
Average Velgeity  _ ____ fs | 8 Deep Mining 0 Commercial 0 Pasture/Grazing
Discharge cls 0 Qil Wells 0 Industrial @ Silviculture
Est. Reach Length 0 Land Dispasal 0 Row Crops 0 Urban Runotf/Starm Sewers
Hydraulic Structures: Stream Flow: Stream Tvpe:
D1ms 9 Bridge Abutments 0 Dry 0 Pooled O Low )(Normal : 6 Perennial X\lnlermillem
6 High @ Very Rapid or Tarrential 8 Ephemeral 0 Scep

0 island 6 Waterfalls
A Other

Riparian Vegetation: Doin. Tree/Shrub Taxa ‘ Canopy Cover: Channel Altcrations:
Dominate Type: € Fully Exposed (D-25% H(Dredging Old S?Al“\m)‘-
K Trees ){Shmhs @ Partially Expased (25-30%) 9 Channelization s*fui,
8 Grasses X Herbaccous 0 Partially Shaded (50-75%) (8Ful} OPartial) '[' l\ Il m
Number of strata JCFully Shaded (75-100%)
Substrate @Est. OP.C. RiffMle__ % Run % Pool %
SilvClay {<0.06 mm)
Sand (0.06 - 2 mm)
Gravcel (2-64 mm) _D |
Cobble (64 ~256 mm) { e Q0 e P
Boulders (>256 mm) S » —
™ o
Bedrock RSV 1A}
‘Habitat Condition Category
Parameter ‘Optimal Suboeptimal Marginal Paor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable less than 20% stablc habital;
substrate favorable for hahitat; well-suited for full | habitat: iabitat availability {lack of habitat is obvious; |
l‘plfaun'\l epifaunal colonization and | colonization potential. less than desirable; substrate unstable or lacking.
Substrate/ 1sh cover; mix of snags, | adequate habitat for substrate frequently
(1"1"'31?" submerged logs, undercit | maintenance of popufations: | disturbed or removed.
-0ver banks. cobble or other presence ol additional
stable habitat and at stage | substraie in the form of
to allow full colonization | newfudl, but not vet prepared
poteniial (i.e.. logs/snags for colonization {may rale at
that are pot new Tall and high cnd ol scale).
not transtent).
SCORE 20 19 18 17 16 1594 13 92 11 [(lo} o 8 7 6| 5 4 32 10
Z. Gravel. cobbie, and Gravel. cabble, and boulder | Gravel. cobble, and Gravel. cobble, and boulder
Embeddedness | boulder particles are 0- particles arc 25-30% boulder mmcles are 30- particles arc morc than 73%
25% surrounded bv fine surrnunded by fine sediment. | 75% surrounded by fine surrounded by fine sediment,
sediment. Layering of sediment.
cobble provides diversity
of niche space,
SCORE 20 19 18 17 16 13 14 13 12 11 10 lz‘)) 8 7 6 54 3 2 1 0
All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominaied by 1 velocity/
\ cloclfy’Dcp(h regimes present (stow- present (if fast-shallow is regimes prescnt (if {ast- depth regime (usually slowe
Regime decp. slow-shallow, fast- missing. score lower than if Sh'l”nw or stow-shallow deep).
deep, fast-shaliow). (Sow | missing other regimes). are missing, score Jow).
is <03 m/s, deepis > 0.5
m' P
SCORE 20 19 18 17 16 15 14 13 312 U 1079) 8 7 6] 5 4 3 2 1 0
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S # % 9

0

Sediment
Deposition

| less than 3%

Little or no enlargement of
istands or point bars and
(<20% for
low-gradient strcams) of’
the hotiom affected by
sediment deposition.

Some new increase in bar
tormation. mostly from
gravel, sand or fine
scdiment;

5-30% (20-30% for low-
gradient) of the bottom
affected; slight deposition in
pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% (50-80% for
low-gradient) of the
boitom affected; sediment
deposits at obstructions,
constricttons, and bends;
moderate deposition of
ols prevalent.

| frequently; poals almost

Heavy deposits of fine
matertal, increased bar
development; more than
30% (80% for low-gradient)
of the bottom changing

absent due to substantial
sediment deposition,

SCGRE

20 19 18 17 16

10@8 7

a.
Channc! Flow

Water reaches base of both
lower banks, and minimal

Warer fills >75% of the
available channel; or <23%

Watcr fills 23-75% of the
available channel, and/or

{ and mostly present as

Very little water in channel

Status amount ofchanne/ of channel substrate is riffle substrates are mostly | standing pools.
substrale is exposed. exposed. exposed.
SCORE. 0. 19 18 17 16 | 15 14 13 12 1] 0 9 8 71 6 5.4 3 2 1{0)
6. Channetization or dredging | Some channelization 1 Channelization may be Banks shored with gabion or
Channel absent or minimal; stream Br_cscm, usually i areas of | extensive; embankments or | cement; over 80% of the
| Alteration with normal pattern, ridge abutments; evidence | shoring structures present | streamn reach channelized
ol past channelization, i.e., | an both banks; and 40 to and disrupted. Instream
drcdging, (greater than past | 80% of stream reach habilat sreatl_y altered or
20 yr.) may be present, but channelized and disrupted. | removed entirely.
recent channelization is not
present. =
SCORE 20 19 18 17 {6 i 14 13 12 1 w 9 8 7 6 5 4 3 2{150

7.
Frequency of

Occurrence of riffles
relatively frequent; ratio of

Occurrence of riffles
infrequent; distance between
riffles divided by the width

Occasional riflle or bend,;
bottom contours provide
some habitat; distance

Generally all flat water or
shallow riftles; poor habitat,
distance between rilfles

Stability (score
cach bank)

Note: delcrmine
lcft or right side
by facing
downslream.

absent or minimal; litle
potential for future
problems. <3% ol buank
affected.

erosion mostly healed over,
5-30% of bank in rcach has
arcas of crosion.

# Riflles (or distance between rifiles k
bends) divided hy width vf the ol the stream is between 7 1o | between riffles divided by | divided by the width of the
stream <7:] f(ucncmll y 510 | 15 the width of the stream is | stream is 4 ratio of >23.
7); vancty o ‘habitat is { between 15 to 25,
key. ln streams where
rifRes are continuous,
placement of boulders or
other large, natural
oDSIruCHion is impuortant.
SCORE 20 19 18, :7@ 15 14 13 12 11 10 9. 87 6| 5 43 21 0
8. Runk Banks stable; vvidence of | Moderately stabie; Moderately unstable; 30- | Unstsble; many eroded
-Bunk erosion or bank failure infrequent, small areas of 60% of bank in reach has | areas; "raw" areas frequent

areas of crosion; high
crosion potenual dunng
floods.

along straight sections and
bends; obvious bank
sloughtng; 60-100% of bank
has crosional scars.

Protection

streambank surfaces and

surlaces covered by native

vegetation, but one class of

SLCBO)RE Lefi Bank 10 9 8 7 & 50 (47 3 27| 0
{

SCORE Right Bank 10 9 8 7 6 5 (4) 3 2 1 0
(RB) .

0. Vegetative | More than 90% of the 70-90% of the streambunk | 50-70% of the strearnbank | Less than 30% of the

surfaces covered by
vegetatiop; disruption

streambank surfaces covered
by vegetation; disruption of

{scorc each immediate ripanan zone t ¢ )
Ebank) covered by native plants is pot well- obvious; patches of bare sireambank vegetation is
vegelation. including trees. | represented: disruption soil or closely cropped very high; vegetation has
understory shrubs, or | evident but not atfecting full | vegetation common,; less been rg:mow:('i1 to
nonwoody macrophytes; | plant growth potential o any | than one-half of the 3 centimeters or less in
vegelative disruption Erca( extent; more than ane- Eo_lcnual plant stubble average stubblc height,
| through grazing ur mowing | half of the potential plant eight remaining.
minimal or not evident; stubble height rematning.
almost all plants allowed to
grow naturallv.
SCORE LeftBank 10 9 5 7 6. 500043 @ 0
10.8) i i
SCORT: Right Bank 10 © s 7 6 5 43 @ 10
(RB)

0. Ripari Width of riparian zpne >18 | Width of riparian zene 12-18 | Width ofriﬁarian zone 6- | Width of riparian zonc <6
10. Riparian | megers; human activities | meters; human activities 12 meters; human meters: little or no riparian
Vege """',',‘c A (i.c., parking lots, have impacted zone only activities have impacted vegetation due to human
ZLoue _”}l roadbeds. clear-cuts, minimally. zone a great deal. activities,

{ soore cacl lawns, or crops) have not
bank riparian | impacted zone.
zone)
SCORE LeftBank 10 9 b 7 6 3 4 @ 2 | 0
{LB)
SC;?RE Right Bank 10 9 8 7 6 3 4" @ 2 1 0
(R8)
Total Score NOTES/COMMENTS:
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Stratum Rank Key

Class

SR-9

SR-8

SR-7

SR-6

SR-5

SR-4

SR-3

SR-2

SR-1

Description

A sole dominant species; no other species exceed SR-2.

A species so outstanding as to be called the sole dominant; no other species
exceeds SR-6. (Given to only one species)

A species sharing dominance. Given to one, but rarely two species (for example,
oak — hickory).

A species sharing dominance with another, but markedly less important than the main
dominant, or a species sharing dominance more or less equally with a number of species.

Given to the third or forth subdominant where there are two clear dominants,
usually given only if all remaining species have low SRs.

A subordinate species, not a dominant or subdominant, but contributing significantly
to both numbers and cover.

A species with three to several individuals furnishing substantial cover.

A species with two to several individuals, but infrequent in number and inconsequential

in cover.

A species for which only a single individual is observed.
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Appendix C

Completed Data Sheets for Longitudinal Profiles,
Pebble Counts, and Cross Sections
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APOCEE
TN SLIET AT, U7

/£

Longitudinal Profile Data Sheet — Hollow Fill 2

Project# 05.02 Project Name Carr Creek 404
-Stream/Drainage Unnamed Trib. To Carr Creek Date  10/8/03
GPS: N 37°14’02.4” W 82°58°25.0”
County Knott State KY Quad Blackey
Point | Distance ' | Elevation | - Stream’ . ‘|‘Wiaf h| Bankfull

__“|from Beg{it) | 7{ft). - . | Characteristic ):- |- (Tenths)
1 0.0 1209.6 Riffle 0.3
2 10.8 1210.2 Pool

3 13.1 1209.7 Riffle

4 17.3 1211.0 Pool

5 36.2 12131 Riffle

6 40.3 1212.4 Riffle

7 43.9 12141 Pool

8 57.2 1216.6 Riffle

9 59.5 1216.1 Riffle

10 65.7 1217.9 Pool

11 68.5 1217.6 Riffle

12 69.8 1217.9 Pool

13 76 .4 1218.6 Riffle

14 997 1221.2 Riffle 0.8
15 112.0 1223.7 Riffle

16 120.8 1224.5 | Riffle

17 138.1 1226.6 Riffle

18 149.7 1228 .4 Riffle

19 153.1 1227.6 | Riffle
20 157.9 1228.2 Pool

21 161.5 1231.6 Pool 0.8
22 189.5 1234 .4 Riffle

23 1924 1234 .1 Riffle

24 195.0 12349 Pool

25 216.3 12367 Riffle

26 218.8 1236.0 Pool

27 2227 1237.2 Riffle

28 2255 1237.1 Riffle

29 229.3 1239.0 Pool

30 2343 1239.9 Riffle

Apogee Eavironmental Consultants, LLC
P.O Box 338, Ermine, KY 41815 (606) 633-7677



Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 48 of 131 - Page ID#: 156

APOCEE

'/
ENVIRONMEN T ALECTRNADLITAMTS LD
\

31 ]
32 [241.2 1240.5 Riffle | Dry
33 |261 1242.7 Riffle Dry
34 1265.2 112424 Riffle Dry
35 |268.9 1243.6 Pool Dry
36 [298.1 1245.6 Riffle Dry
37 1307.2 1246.5 Riffle Dry
38 [311.5 1246.0 Pool Dry 0.9
39 |316.1 1247.6 Pool Dry
40 (3362 1279.5 Riffle Dry
41 3525 1252.1 Riffle Dry
42 | 354.1 1251.6 Riffle Dry
43 [356.5 1252.5 Pool Dry
| 44 |371.1 1255.2 Riffle Dry
45 3731 1254.6 Riffle Dry
46 |375.5 1256.1 Pool Dry
| 47 400 1260.4 Riffle Dry
48 4029 1259.8 . | Riffle Dry
49 14072 1262.9 Pool Dry
50 |435.9 1266.0 Riffle Dry
51 1441.9 1268.7 Pool Confluent | Dry 1.3
52 {4577 1270.7 Riffle Dry
53 1460 12704 Riffle Dry
54 14629 1271.8 Pool Dry
55 [480.4 1275.1 Riffle Dry
56 [489.5 12774 Riffle Dry
57 14914 1276.8 Riffle Dry
58 |495.3 1278.6 Pool Dry
59 |508.6 1280.1 Riffle Dry
60 |516.6 1281.5 Riffle Dry B

Apogee Environmental Consultants, LLC
P.O Box 338, Ermine, KY 41315 {606) §33-76&77
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)

(N\’nnc'rtmmry,écgjz;g; e
M

Point | - Pistanc Wate ‘Batikfull

61 5304 1286.5 Pool Dry
62 [532.7 1285.8 Riffle Dry
63 5354 1287.3 Pool Dry
64 [545.1 1292.0 Riffle Dry
65 [560.7 12955 Riffle Dry

| 66 [568.7 1297.7 Riffle Dry
67 {584.9 1300 Riffle Dry
68 |586.2 1299.7 Riffle Dry
69 [591.7 1302.2 Pool Dry
70 1606.5 1306.7 Riffle Dry
71 1610.3 1306.5 Pool Confluent | Dry 1.1
72 16121 1307.3 Riffle Dry
73 {6227 1312.1 Rifile Dry
74 16294 1316.7 Riffle Dry
75 1634 1318 Riffle Dry 0.8
76 16486 1320.1 Riffle Dry
77 |16585.8 1319.6 Pool Dry
78 | 657.9 1320.8 Riffle Dry
79 |671.2 1322.7 Riffle Dry
80 | 672.7 1324 Riffle Dry
81 |675.2 1324.3 Riffle Dry
82 [678.9 1326.7 Riffle Dry
83 |688.2 1327.9 Riffle Dry
84 6957 1331.6 Riffle Dry
85 1703.1 1332.8 Riffle Dry
86 |707.1 1335.7 Riffle Dry
87 (7175 1338.5 Riffle Dry
88 724 1341.5 Riffle Dry 0.6
89 17264 1343.4 Riffle Dry
90 |730.7 1344.6 Riffle Dry

Apogee Environmental Consultants, LLC

P N 2aw 220 e’
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-

)

tu‘fvucmmuv‘lylx‘;g;;;;t\nv (174
M

| 'Point | - Bi
91
92
93
94
95
96
97
98
99
100
101 | Tributary
102 0.0 1266 Pool Dry
103 [3.2 1268.1 Riffle Dry 0.6
104 [ 14.9 1269.4 Riffle Dry
105 [17.5 1268.4 Pool Dry
106 | 21.1 1270.8 Riffle Dry
107 [34.7 1273.8 Riffle Dry
108 [36.3 12734 Pool Dry
109 [41.3 1275.9 Riffle Dry
110 |52.3 1277.8 Riffle Dry
111 |72.9 1283.4 Riffle Dry
112 | 76.4 1285.1 Riffle Dry
113 |87.8 1286.7 Riffle Dry
114 | 98.5 1290.4 Riffle Dry
115
116 | Tributary
117 ] 0.0 1306.7 Pool Dry
118 | 3.1 1306.9 Riffle Dry
119 |79 1311.5 Riffle Dry .
120 | 12.4 1311.9 Riffle Dry |

Apogee Environmental Consultants, LLC
P.O Box 338, Ermine, KY 41815 {60R) R1R-7R77
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lNWRI'lNMlN'IM%’TANH (304

Point | Distance ..|'E - Barikfull
| from: Beg(ft JTenths)
121 [13.6
122 [17.2
123 |21
124 [22.9 1.2
125 [25.6
126 [27.2
127 |30.8
128 |35
129 [39.3
130 [488
131 [51.4
132 |53.8
133 | 56.1
134 |57.2
135 {59.5
136 | 69.8
127 | 74.9
| 138 | 771
| 139 [79.1
| 140 [87.9
141 [97.8
142 | 100.6
143 [103.2 0.7
144 1106.3
145 1109 .
146 | 113.4 1339.9 Riffle Dry
147 [117.3 1340.9 Riffle Dry
148 ]119.6 1342.3 Riffle Dry
149 | 1265 1342.9 Riffle Dry
150 | 128.1 1344.3 Riffle Dry 0.6

Apogee Environmental Consultants, LLC
P.O Box 338. Ermine KY 41848 fcnar ran ~~ —
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**{Family Level Taxonomy - Riffle Only
Sample)**

Nally & Hamilton (Permit No. 860-0380, Am
Project 1D: #6)

Stream/Reach: HF-15
Unnamed Tributary to Defeated Creek

Assessment
Obijectives:

Ell ’ Mode!

Eco
.0.20 Integrity + Conductivity)
Variables Measure Units
RBP Habitat
Parameters

no units (0-20)
no units (0-20)

1. Epifaunal Substrate

2. Embeddedness
3. Velocity/Depth

no units (0-20)

Regime

4. Sediment

Deposition no units (0-20)
5. Channel Flow

Status no units (0-20)

no units (0-20)

6. Channel Alteration
7. Freq. Of Riffles
(bends)

8. Bank stability (bath
combined)

9. Veg. Protection
(both combined)

10. Riparian Width
(both combined)

no units (0-20)
no units (0-20)

no units (0-20)

no units (0-20)

no units

Macroinvertebrate
Data - Family Level
37 ' ‘
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H
H
£

“*(Family Level Taxonomy - Riffle Only
Sample)™*

Nally & Hamilton (Permit No. 860-0380, Am

Project ID: #6)
Stream/Reach: Pond 106

Unnamed Tributary to Defeated Creek

Assessment
Objectives:

Ecological integ

0.20 Integrity + Conductivity)
Variables Measure Units
RBP Habitat
Parameters

no units (0-20)
no units (0-20)

1. Epifaunal Substrate

2. Embeddedness
3. Velocity/Depth

no units (0-20)

Regime

4. Sediment

Depasition no units (0-20)
5. Channel Flow

Status no units (0-20)

6. Channel Alteration no units (0-20)

7. Freq. Of Riffles
{bends)
8. Bank stability (both
combined)
9. Veg. Protection
(both combined)
% 10. Riparian Width
(both combined)

no units (0-20)

no unils (0-20)

no units (0-20)

nb units (0-20)

no units

Total Habitat Score

Macroinvertebrate
Data - Family Level

39
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**(Family Level Taxonomy - Riffle Only
' Sample)™

Project 1D:

Stream/Reach:

Assessment
Objectives:

Nally & Hamilton (Permit No. 860-0380, Am
#6)

HF 16
Sugar Branch

Elt

Model

=avanies.

ntegrity + Condiictivity)
Ecological Integrity Index ( Habitat
0.38 Integrity + Conductivity)
Variables Measure Units
RBP Habitat
Parameters

1. Epifaunal Substrate

2. Embeddedness
3. Velocity/Depth
Regime

4, Sediment
Deposition

5. Channel Flow
Status

6. Channel Alteration
7. Freq. Of Riffles
(bends)

8. Bank stability (both
combined)

9. Veg. Protection
(both combined)

10. Riparian Width
{both combined)

Total Habitat Score

Macroinvertebrate
Data - Family Level

41

no units (0-20)
no units (0-20)

no units (0-20C)
no units (0-20)

no units (0-20)
no units (0-20)

no units (0-20)
no units (0-20)
no units (0-20)

no units (0-20)

no units

O
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Case

(Riffle Only)
11. Family Taxa
Richness

12, Family EPT
Richness

13. % Ephemeroptera
14. % Chironomidae &

Oligochaeta
16. mFBJ

# of taxa
sampled

# of EPT
species
sampled

% Mayflies (O-
100)

% Midges &
Worms (0-100)

no units

ENVIRONMINT,
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**(Family Level Taxonomy - Riffle Only
Sample)**

_ Nally & Hamilton {Permit No. 860-0380, Am
Project ID: #6)

Stream/Reach: Pond-107
Sugar Branch

Assessment
Objectives:

Ell Model

egrity Condtietivity) : _
| ‘Ecological Integrity Index ( Habitat
0_.39 Integrity + Conductivity)

Vaﬁ‘ables Measure Units

RBP Habitat
Parameters

1. Epifaunal Substrate

2. Embeddedness
3. Velocity/Depth

neo units (0-20)
no units (3-20)

no units (0-20)

Regime

4. Sediment

Deposition neo units (0-20)
5. Channel Flow

Status no units (0-20)

6. Channel Alteration no units (0-20)

7. Freq. Of Riffles

{bends) ne units (0-20)
8. Bank stability (both
combined) no units (0-20)

9. Veg. Protection
{both combined)
10. Riparian Width
{both combined)

no units (0-20)

no units (0-20)

no units

Macroinvertebrate

Data - Family Level
43
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{Riffle Only)

11. Family Taxa
Richness

12. Family EPT
Richness

13. % Ephemeroptera
14. % Chironomidae &
Oligochaeta

16. mFBI

# of taxa
sampled

# of EPT
species
sampled

% Mayflies (O-
100y

% Midges &
Worms (0-100)

no units

03/07/14 Page

24 F

sreoarzn
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**(Family Level Taxonomy - Riffle Only
Sample)**

Nally & Hamilton (Permit No. 860-0380, Am
Project ID: #6}

Stream/Reach: HF-17

Unnamé_d Tributary to Carr Creek Lake
Assessment
Objectives:

EH Model

g Conductivi
Ecological integrity Index ( Habitat
0.25 Integrity + Conductivity)
Variables Measure ' Units
RBP Habitat
Parameters

no units (0-20)
no units (0-20)

1. Epifaunal Substrate

2. Embeddedness
3. Velocity/Depth

Regime no units (0-20)
4. Sediment

Deposition no units (0-20)
5. Channel Flow

Status no units (0-20)

6. Channel Alteration no units (0-20)

7. Freq. Of Riffles

(bends) no units (0-20)
8. Bank stability (both
combined) no units (0-20)

9. Veg. Protection
(both combined)
10. Riparian Width
(both combined}

no units (0-20)

no units (0-20)

Total Habitat Score no units

Macroinvertebrate

Data - Family Level
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**(Family Level Taxonomy - Riffle Only
Sample)**

Nally & Hamilton (Permit No. 860-0380, Am
Project ID: #86)

Stream/Reach: Pond 92
Unnamed Tributary to Carr Creek Lake

Assessment

Oblectives:

Ell Model

0.25 Integrity + Conductivity)
Variables Measure Units
RBP Habitat
Parameters

no units (0-20)
{ N0 units (0-20)

1. Epifaunal Substrate

2. Embeddedness
3. Velacity/Depth

Regime no units (0-20)
4. Sediment
"Deposition no units (0-20)
5. Channel Flow

Status no units (0-20)

6. Channel Alteration no units (0-20)

7. Freq. Of Riffles

(bends) no units (0-20)
8. Bank stability (both
combined) no units (0-20)

9. Veg. Protection
(both combined)
10. Riparian Width
{both combined)

no units (0-20)

no units (0-20)

no units

Total Habitat Score

47
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‘ v..rea... .,om,"...sat.u.. Rat.u ualc.umtor versl'On o.4

Impact Reach (IR):

Inputs Tima Horlzon: Impacted Site

Projactid; DNRS860-0340, A6

Projact Nama Sugar Branch Balanca
o ") "

Pmﬂmpu:l impnet

¢

#DIVIOL
#DIVID
H#OWIO!
HDIVIOI
#DIVIOl
#DIV/01
&DIviOL
#DIVIOL

‘Mitigation Work Timing & Risk

~Mitigation Site

* Ecologleal Integelty Index B .

_nymip_wnn_;_. o

 Miigsilen

Required}
#DIV
#DIVyol

oyl

HDWIOL

; _#DWIO}
#DIVIO!

| #DIVIO! |

‘ﬂ,.énglh ignnredl .

Outputs

Impact Reach vs
Mitigation Reach

U
Ecological Integrity
Compensation Ratios

(mitigation sile feet

IR vs MR1

R ve MR2 _
#DIVIO HDIVIO! #DIVIO)
#DIVIO! #DIV/0] ADIVIOL
HDIVIOI #DIV/0! HOtVIOL
#DIVID #DIV/IDL #DIVIO}
HDIVIOL #D1v/01 #DIVial
#DIVIO! HDIVIOI #DIV/DL
#DIVIOI HOIVIO #DIVIOI

#DIv/o!

#DIVIOL

Inetructiona

1) Describe the project impacts:
a} Indicala whon {ha [mpact{c) will fake piaco {i.0., impact Year)

b) Estimala tha Ecological Integrity (ElT) prior Lo project impacts (i.e.. Pre-impact)
¢) Predict Ecologlical Integtity {Ell) alter the proposed Impacts occur (i.g., Post-lmpact}
d} Prescribe 1ha leagth of stream teach jsprasaniad by thia proposed impaet
2) Describe the proposed mitigation used to offset proposed impacts:
u) Indicato whan th proposed mitigation will tahe placa (i.e., Yeer Startad)

b) Pradict when Lhe miEgstion praject wil resch mawrity {i.e. Year Malirud)
c} Eetimats ha Riak of Fallute {of tha spaciic pioposad mitigation lle and plan
d) Estimals ths Ecological Intagdty of the propossd mitigation alta balore sny work s

dons (Le., Pre-Woik), Inmudialsly After Work, and At Matudty

s}indicita the Unoer distance of the proposad mitigallon cHaered to offset propascd impacly
. Rl ancessary, (indicated by & balanca > 0(n Caluma P}, conlinue with additisnat mitystion sites

User Notes:
1) User only needs 10 fill out the gray shadad boxes.

2) Use a separate spreadsheet for each homogeneous Impact reach to be m'lﬂga_lgd
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' atream COmpensat:on Ratio Calculator Version 3.4

~Page-tb#: 171’

Inputs Time Hotian: 78 Impacted Site M|t|gahon Site,
: 260.0380, A o T o : T
EiguchiD8 fo'" fas s Mitigation Work Timing &Risk - . " .- Ecological Integrity index
Broject Hamg: Sugar Branch Length  Balance o o S . o Mivgstion Migaton
AR . - - Yaar Starisd. Year Bialured  Failure Risk Pra-Work - . AR .
B T . U . . S Inmediely Alar . o 1 Length
" " Milgation Reach (R Namg © - vk o - AMAMAY T g0 iredy 1Longth Offered)
739
960 927
930 HDIVIO)
#DIVI0! #DviIot
#Diviot HDIVIO!
#DIV/OL | HOIVIO|
#DiVIa) #HDWIO!
#DIViol #DIVI0
#DIVIOL #DIvio!
HOIVIOL 15 #DIVIO!
B i
Outputs Ecologlcal Integrity Instruction
» Compensation Ratios 1) Describie the project impacts:
Ratioll aitndicate when the tmpact{s) will take place {Lo., impact Year)
Impact Reach vs {mitigation site feel b} Estimaia the Ecological Integrity [ENl) prior to project Impacts (l.o., Pre-Impact)
Mitigation Reach per impact site foot) ¢) Pradict Ecological integrity {E!)) after the propogod Impacts occur (1.0., Post-l 1
IR vs MR1 el R i ] ) Prescribe the langth of stresm reach roprensniad by this proposed impact
IR vs MR2 o §§§‘6§ 25! 2) Describe the proposed mitigation used to offset proposed impacts:
IR ve MR3 % a) Indicats when the proposed mitigalion will take place L., Year Surtad)
#FOWVIO! #DIVIO! #sDIVIO) b) Predlct when the mitgsUan project whll reach maturty (le, Yaar Malured)
_#DIVIOL H#DIVIOL #ow/or ¢} Eelinalx the Riok of Fallure for the spoclile proposed mitigation siis end plan
#DIViot #DIVIDL #DIVIO d) Extmals the Ecalegical Integrity of the proposed mitigatan sits belora sy wark s
HDIVIOI A ] #OWVI0! done {Le., Pre-Wotk], immaedialaly Aftar Work, snd At Waluilty
HOIVIOY #DIVI0l #DIViol ) Indicato e Broec diatance of the proposed migation cHiared Io'ottast proposad tmpacls
HDIVIOL #DIVIOL #DWI 0¥ necoesery, (indizatad by « balance > 0In Calsmn P, continue with additians! mitigation sites
HDIVID) HDIVIO} #DIVIDL

User Notes:
1) User only needs to fill out the gray shaded hoxes

2) Use a saparate spreadsheet for each homogeneous impact reach to he mitlgated
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Stream compensatmn Ratio Calculator Version 3.4

Time Horzane ©

1) User only needs to fill out the gray shaded boxes

2) Use a separats spraadshest for sach homogeneous iinipact reach o be mitigated

Inputs lmpacted Site Mitigation Site
impact Yoar: [} ‘ T )
i— PR Eestoget gt odon Mitigation Work Timing & Risk... - Ecological integrity index
Prolact Nama: Sugar Branch Length  Balance . o o ] g P . ) ) L mun.m : Mitigetion
] Yuar Sartad abwre R || ProWark: . : o .
Pasi- S R SR L _knm-dhuyum : (Lgngih o y
impact Reach (IR): Pre-mpact tmpact " " "~ Mitjgaton Reach NR) Nan : ‘Reouired) - lLanath OHfored).
s
39
0 HVALUE!
HVALUE! #VALUE]
#VALUEL ] #VALUEL
#VALUEI §; HVALUE!
#VALUEI H#VALUE!
HVALUE! | #VALUE]
#VALUE! { H#VALUEI
HVALUE! HVALUE!
#VALUE! [§ #VALUE!
_4
Outouts Ecological Integrity Instructions
P! Compensation Ratios . I 1) Describe the project Impacts:
Ratio o} Indlcate when the impaci(s) will take placa {i.0., Impact Year}
Impact Reach vs {mitigation site foet ta the Ecologlcal tntagrity {Ell} priar to project lmpacts {L.a,, Pre-Impact)
Mitigation Reach per impact site fnot) t) Pradict Ecolagleal Intagrity (EU) afler the proposed Iy oteur {l.e:, Postdmpact)
IR vs MR1 >a) ) Prescitbe ths lengih of stisam seach repiasantad by this propossd Impact
‘ 2) Describe the proposed mitlgation used to offset proposed impacts:
HVALUE] #VALUE] HIEH wawels 1) Indicala when the propossd mitigetion will ke place (Le., Year Startad)
HVALUEL #VALUE] ] WALUES 5’ 7 b) Predict whan the mitigation projoct will resch maturily (L., Year Malurod)
#VALUE! AVALUE! ] VALUEH A ) Estimala the Riek of Faliure fo¢ the spacific praposad mitigation siia and plan
#VALUE! #VALUE| JHEHERH el ) Entimale tha Ecologitsl intagilly of the propaxsd mitgstion sita belare any work Is
SVALUEI #VALUE! Y SYALUE q‘ﬂ" dona {l.e, Pre-Work), inmadlalely Aslar Work, snd At Malurly
_ #VALUE! #VALUEL HEHHR WAL@I?&V A o) Indicata the linaar dislancs of the propossd mitigation offared Lo offssl praponed Impacty
HVALUE! BVALUEL s waalSVARGER] 0o neeassary, fndicalad by o balanco > 01n Column P), continue with additonal migation aitas
WAL_UE) HVALUEI HHaH WVALUE) User Noles:
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tream COmpensatlon Ratio Calculator Version 3. 4

Mitigation Reach

{mitigation site feet

b) Estimate tha Ecological integrity (E)) prior to project Impacts {l.e., Pro-Impact)

Inputs Time Horlgon: - Impacted Site Mitigation Site.
Impact Year:§s; - . .
S PmsheIunAS P  Mitigation Work Timing & Risk 'Ecologeal Intogity index _
Preloct Name: Sugar Branch Length  Balance S L RS T S R 1 "l“!luqnlian_ - Milgallon
otred . Fallwe Risk §f ;- Prowork e T e
Post- - - Losgth . -
lmgact Reach (IR): P.m-lmpacl impact & t : _El;";"s—' L ]an\g.u\.olhredl._
] 953
] HOWI!
#oiv/o HDIVID!
#DIVIO #DIVIO!
#HOWV/O! #DIVI0!
#DIvJol HDWVio!l
#DIVIO! #DIVIO]
HDWIO #DIVIO!
#Diviol #DIVIO]
#D1IVjo) #DIVIO!
Outouts Ecological Integrity | Instractions
P Compensation Ratios 1) Describe the project Impacts:
Ratio o) Indicate when the Impact(s) will take place (Le., Impact Year}
Impact Reach vs

per impact site fool) || ) Predict Ecolagical integrity (Efl) alter the proposed Impacts occur {l.e., Post-Impact)
IR vs MR \ R 1 d) Broncribo the langih of stream reach reprasantsd by this proposed mpact
IR vg MR2 3 ) tsee noto ¥ 2) Describe the proposed mitigation used to offset proposed impacts:
HOIVIO #DIVIDI #DIVID] otk ¥) Indizato when Lk proposnd mitigsion will lake place (Le,, Year Staried)
#DIVJOl #DIV/Q! #DIV/01 b) Predict when tha mitigation project wili raach malusity (L., Yoar Malured)
#DIV/O! #DLVIot HOIVIO! ) Evlimato Lhe Risk of Fallure for tha spacific proposed mitigsUon sita and plan
#DIVIO} HOIVI01 H#DIVI0) DR d) Estimata Lha Ezologleal Integrity of the propossd migaton site belfora sny work is
#olviol #DIviol HOWIO! — k dona {l.e., Pra-Wotk), immadialaly Aflat Work, snd AL Matudty
HDIV/O) #DIVIO} #DIWV/0L DIV #) Indicata Lha linear distanca cf thy propansd mitgation cffated L oHast propored Impacts
#DWVIOL H#DIVIDI HDWVIDt _NDIVE) 1} nacossary, (indicatad by a bafance > 01n Column P), cantinue with sdditianal miigation sites

#DIVIDL

#OIVI0)

HDIVIo User Notas:

1) User only needs to flll out the gray shaded boxes

2) Use a geparate spreadshast for each homogeneous impact reach to be mitigated
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ar€a.. vom,..cusat..,.. Rauw Salturator vm'slma 9.4

inputs Time Harlzon:.. 75’] Impacted Site
: Impact Year:

Project D # DNR # 860.0030, A.6 cooatcal intagaltyInde.

Prgject Name: Sugar Branch

Lanpth Batance

 Miigation Work Timing & Risk.

ar Sliad

'Mittgatlouﬁ'_Site S

Ecologlcal lntegtlty lidex. °

}All!g.ﬂan

Impact Reach (IR): Pro-lmpact ::;:.nl ) ) " fLongth OHorad
§ ADIVIO!
HOIVIDI #DIVIOY
#Diviot #DIVIO!
#olviol #OIV/O!
HDIVIO! #DIVIO]
#DIvIol #DIV/0L
#DIvi/0l H#DIVIO
#DIVIO #DIVIO!
#DIVIOI #DIVIO)
#DIV/O! 401V/o!
i, u— - _
Outputs Ecological Integrity Instructions
Compensation Ratios | 1) Describe the project impacts:
Raﬂo a) Indicata when tha Impact{s) wlll take placs (l.e., Impact Yoar] |
Impact Reach vs {miligation sits feet b} Estimata the Ecological integrity (EN) prior to projost impacts (Le., Predmpact)
Mitigatlon Reach per lmpacl slte foot)|| ©) Prodict Ecologlcal Integrity {El) after tha proposed Impacis occur (ie., Post-Impacs)
IR vs MR1 tseamole 19) 3 d) Prescsitie the tength of straxm raach reprasentad by thie proposad Impact
#DIVIOI #DIVIoL #DIVIOL 2) Describe the proposed mitigation used to offset proposed impacts:
#DIVIO) #DIViO} HOWID) L. 1) Indlcaia when Uss proposed milgatinn wiRl tako pace (f.o., Yeur Startad)
#DIVio! 4Diviot Z0IVI0 po— ) Pradicl when the mitigation project will rvach matwity (i, Yeas Motured)
#DIVIOY H#DIVIO! #DIVIOL ¢) Estimela the Rizk cf Feliure for Lha spaciflc proposed mitigation slta and plan
#DWIoL ~ #DIVIOY HDIVIOL WDVl d) Eetimala the Ecologlcat Intagrity of tha proposed mitigation alta belore any wark
-
H#OWI0! HOWVI0! ~ HDWIOL - dane fla, PreWaik), immadiataly Atlar Work, and A1 Maturity
#DIV/OI #0DIV/01 #DIVI0] o)indicais the lineas distance of tha prapotsd milgation alfered to ofsal proposed impacts
H0wiol HOW/G! HOWI0Y 1) lf necesvary, (indizatad by 3 balence > 0 In Columh P}, cantinua wilh additicanl mitigation altas
_ #DIVIo! #DIVIO! #DIVIO)

User Notes:
1) User only needs to fill out the gray shaded boxes

2) Use a saparate spreadshoot for each homogeneous impact reach to bo miligated




Stream Compensation Ratio Calculatar Version 3.4

wloaS@6:14-6u=00056-BDLB ~Bac #:2-4 Filed: 03/07/14 ~Page:.67-of 131~ - Page-4D#:-1/5

Inputs lmpacted Site ‘Mitigation Site'
i— ORI HHBIELAE . " Mitigation Work Timing & Risk .. - . Ecological Infagrity index . - ‘
Prolsct Nama; Sugar Branch tength  Balance | o SR o v ' S - Mitigation um;uon
‘ Posl- 1 engih, e
Impact Reach {IR): Pre-impact Impact ) " o Length Offerad
o 2o | - Beayired
1 | 1
0 | #DIvior_{&i
HDWVIC)
HOWIOY ﬂDlVI 01|
#owil
#Diviol #DWVID
#DIVIO] i) #DIVIOl
BDIVIO! ; #DIVI!
HDIVID! #DIVIOL
%l
Outputs Ecological lntegr!ty instructions
N Compensation Ratios 1) Describe the project Impacts:
Ratio 2) Indlcato whan the Impact(s} will tnke placa fie., Impact Year)
impact Reach vs (mitigation site feet b} Estimate the Ecological Intagrity (Ell} prior to project Impacts (i.e., Predmpact)
Mitigation Reach por [mpact sita foot) Jj  ©) Pradict Ecelogieal Intagrity (EL) after tha proposed Impacla occur {i.a., Post-Impact)
IR ve MR1 ST d} Presciiba the lenglh of sliwam teach tepresentad by this proposed impact
IR vs MR2 . 2) Describe the proposed mitigatlon used to offset proposed impacts:
IR v MR3 #)Indicata when the preposed mitlgation will lske place (L, Year Gtartad)
#DIVIoL #DIVIO01 #DIV/0] YovRl b) Predict whan the ml!ﬁnlon projectwi raach maturlty .o, Year Maturad)
#DIVIOI _#DIVIOY H#DIVIOY oV [ g ¢} Ealimatla the Risk of Fefture for the spacllic proposed mitigation oita and plan
_ #DIVICE #DIVIoL #DIVI0L ok d) Extiraala the Egologicel falagully of the propotad mitigstion sl befars ang werk s
4DIVID) HDIVIO) #DIVIO ; dons {L.u., Pre-Work), inmadialaly Altsr Work, snd At Maturlly
#DIVIO] #DIVIO) #DIV/O} YOIV o} Indicals the linser distance of tha propoasd miligation offersd o offvet propased Impacla
#DIVID) " #DIV/OI #DIVio! 1) i nacarsary, {indicalzd by a balanze > 0 in Celumn Py, continue with addilional millgation allas
#DIVIO! #DIVIO HDIVIOL User Notag:

1) User only needs to {ill out the gray shaded boxes

2) Use a saparate spreadsheet for each homogeneaus bmpact reach to he mitigated
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' Inputs Tine Hodzon: - Mitigation Site
pulect D PHRS oI AS Mitgation Work Timing &Risk - -~ | " Ecolgglcal inteqrity Index
Projoct Hama; Sugar Branch Length  Balanco S : . .. : T . . ) ) : " Miﬂ‘uﬂhn Kalgation
: o SR R Yedi Glariad - Your Mahuicd . Fallure Risk || " PraWork : o
ost- : R . . . . {Langth -
__P_____‘m act Reac (lR) Proimpact tropact " ‘"’ * Mitigalios Resch (MR} Nimg - | Roguirag) . [hanath Offered)
o Jh 15 : Ry N #mwnl
#DIVI0! = |aneay| | e s || #owoi |
#DIVIO| 3 : : S R ISOSIRIE] e H I [_#oiviol |
#DIv/o e RN I e 4 A 5 #DIVIO
#OWiot A #DIv/0
#DIV/Ol : ADIVIO] PG
#DIV/ot A SRR T P RES : R ¥ #oivior |
#oiviar | ; s [ ] ol #DIVI0I
#DIVIDL §i 2 L o | e : e SR K wonviol
X y
Ottputs Ecological lntegrity instructions
P Compensation Ratios 1) Describe the profect mpacts:
Ratlo 2) Indicate when tha Impaci{s) wiil taxe placo {l.e., Impact Year}
impact Reach vs (mitigation site feet b) Estimate iha Ecological Integrity (EN) prior to project Impacts (Le., Pra-lmpact)
_Mitigation Reach per impact sfig (oo{) i ¢} Prodict Ecologieal Intagrity (EN) after the proposed impacis accur (Lo., Post-impact)
IR va MR Al d) Prascribe tha langth of stream reach taptsisntad by Lhis pioposad fmpact
IR vs MR2 ) 2) Describe the proposed mitigation used to offset proposed [mpacts:
HOWVIOL | #DIVIOL #DIvIo o) indlcata whan tha proposad mitigation will take placa fi.e,, Yaar Startad)
#DIV/O] HOWIOI #DIV/oi b) Pradlet whon [he mitigation peofect will reach maturty {l.e., Yaar Maturad)
#DWVIOL HDIVIOL #DIVIO! ol c) Estmats ihe Rish of Failure for the speciflc propoyad miligalion alla and plan
#DIVIQL It #pwvipt #DIVI01 ) ) ] P Bt \,, d) Estimale he Exological inlagdty of the propored mitgaton sho balora any work 1s
#DIVIOI » 4DIVIO| 4DIVI0! e dona [i.e., Pra-Work), immadislely Allse Wotk, and At Maturity
#DIVIO . #DIVIOI HDIVIDL o) Indicaia the llnees dislance of the prapaasd miligadon offetd to oifasl propossd Lmpacts
#Dviot ) _#DVID! #0WVI0t 1)t nezeusary, {Indicatad by a balanca > 0in Columrt P}, continue with additonal miligadon sites
#DIVIO H#DIWVIOL  4DIVIDY User Notes:

1) User only needs to fill out the gray shaded hoxes

2} Use a separate spreadsheet for each homogeneous Impact reach to be mitigated
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Appendix H

Ell Calculation Five Years after Restoration
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Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 71 of 131 - Page ID#: 179

Project ID: Nally & Hamilton (Permit No. 860-0380, Am #6)

Stream/Reach: HF-15

Assessment Objectives: immediately after restored

NA ntégrity * Conductivity):
Ecological integrity
Index ( Habitat Integrity +
0.32 Conductivity)

Varijables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells
RBP Habitat Parameters

1. Epifaunal Substrate no units (0-20)
2. Embeddedness no units (0-20)
3. Velocity/Depth Regime no units (0-20)
4. Sediment Deposition no units (0-20)
5. Channel Flow Status no units (0-20)
6. Channel Alteration no units (0-20)
7. Freq. Of Riffles (bends) no units (0-20)
8. Bank stability (both combined) no units (0-20)
9. Veg. Protection (both combined) no units (0-20)

10. Riparian Width (both combined) no units (0-20)

no units

Total Habitat Score

Macroinvertebrate Data - Genus/species
Level

# of taxa sampled
# of EPT species
sampled

% Mayflies (0-100)
% Midges &
Woarms (0-100)

% Clingers (0-100)

11. Genus/species Taxa Richness

12. Genus/species EPT Richness
13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. % Clingers

APO
ch"iONM[NY TN SULTANT S LLG



Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 72 of 131 - Page ID#: 180

- Project ID; Nally & Hamilton (Permit No: 860-0380, Am #6)
Stream/Reach: Pond-106

Assessment Objectives: Immediately afler restored

ET:‘ologicai integﬁfy
index ( Habitat Integrity +
0.38 Conductivity)

Variables . Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

1. Epifaunal Substrate | no units (0-20)
2. Embeddedness ) | no units (0-20)
3. Velocity/Depth Regime | no units (0-20)
4. Sediment Deposition no units (0-20)
5. Channel Flow Status no units (0-20)
6. Channel Alteration no units (0-20)
7. Freq. Of Riffles (bends) no units {0-20)
8. Bank stability {both combined) no units (0-20)
9. Veg. Protection (both combined) no units (0-20)

10. Riparian Width (both combined) no units {0-20)

no units

Total Habitat Score

fabitat Integrity

Macroinvertebrate Data - Genus/species
Level

# of taxa sampled

11. Genus/specjes Taxa Richness
# of EPT species

12. Genus/species EPT Richness sampled
13. % Ephemeroptera % Mayflies (0-100)
% Midges &

Wormms (0-100)
% Clingers (0-100)

14. % Chironomidae & Oligochaeta
18. % Clingers

no units

51
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Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 73 of 131 - Page ID#: 181

Stream/Reach: HF-16

Assessment Objectives: Immediately after restored

ntegrity.
Ecological
1 Index ( Habitat Integrity +
0.30 | Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells
RBP Habitat Parameters '
1. Epifaunal Substrate
2, Embeddedness

! no units (0-20)
no units (0-20)

3. Velocity/Depth Regime no units (0-20)
4. Sediment Deposition no units (0-20)
5. Channel Flow Status no units (0-20)
6. Channel Alteration no units (0-20)
7. Freq. Of Riffles (bends) no units (0-20)
8. Bank stability (both combined) no units (0-20)
9. Veg. Protection (both combined) no units (0-20)

no units (0-20)

10. Riparian Width (both combined)

Nno units

Total Habitat Score

Macroinvertebrate Data - Genus/species
Level

11. Genus/species Taxa Richness # of taxa sampled

. . # of EPT species
12. Genus/species EPT Richness sampled
13. % Ephemeroptera % Mayflies (0-100)
. i % Midges &
14. % Chironomidae & Oligochaeta Worms (0-100)

15. % Clingers % Clingers (0-100)

16. mH,

52

)

APO(
TNGIRONMINTALECT UHTANTS, 11¢




RN

Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14

Page: 74 of 131 - Page ID#: 182

Stream/Reach: Pond-107
Assessment Objectives: immediately after restored

ity

Ecdlbglcal lnteg‘rity‘
index ( Habitat Integrity +
0.28 Conductivity)

Variables Measure

Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

Epifaunal Substrate
Embeddedness

Velocity/Depth Regime
Sediment Deposition

Channel Flow Status

Channel Alteration

Freq. Of Riffles (bends)

Bank stability (both combined)
Veg. Protection (both combined)
10. Riparian Width (both combined)

Ne oA wn

© @

Total Habitat Score

Macroinvertebrate Data - Genus/species
Level

11. Genus/species Taxa Richness
12. Genus/species EPT Richness
13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. % Clingers

16

53

no units (0-20)
no units (0-20})
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)

no units

# of taxa sampled
# of EPT species
sampled
% Mayflies (0-100)
% Midges &
Woms (0-100)

% Clingers (0-100)

no units

2
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Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 75 of 131 - Page ID#: 183

Project ID: Naily & Hamilton (Permit No. 860-0380, Am #6)

Stream/Reach: HF-17

Assessment Objectives: Immediately after restored

niegrity + Condtictivity
Ecological Integrity
Index ( Habitat Integrity + |

0.30 | Conductivity) ]

Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells
RBP Habitat Parameters

1. Epifaunal Substrate no units (0-20)
2. Embeddedness no units (0-20)
3. Velocity/Depth Regime no units (0-20)
4. Sediment Deposition no units (0-20)
5. Channel Flow Status no units (0-20)
6. Channel Alteration no units (0-20)
7. Freq. Of Riffles (bends) no units(0-20)
8. Bank stability (both combined) no units (0-20)
9. Veg. Protection (both combined) no units (0-20)

10. Riparian Width (both combined) { no units (0-20)

Total Habitat Score | no units

“Habitat Infe

Macroinvertebrate Data - Genus/species
Level

11. Genus/species Taxa Richness # of taxa sampled

) # of EPT species
12. Genus/species EPT Richness sampled
13. % Ephemeroptera % Mayflies (0-100)
i i % Midges &
14. % Chironomidae & Oligochaeta Worms (0-100)

15. % Clingers % Clingers (0-100)

54
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Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 76 of 131 - Page ID#: 184

Streaianeach Pond 92

i

Assessment Objectives: immediately after restored

Ecologvcal. Integrity
Index { Habitat Integrity +
0.30 { Conductivity}

Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

1. Epifaunal Substrate no units (0-20)
2. Embeddedness no units (0-20)
3. Velocity/Depth Regime no units (0-20)
4. Sediment Deposition no units (0-20)
5. Channel Flow Status no units (0-20)
6. Channel Alteration no units (0-20)
7. Freq. Of Riffles (bends) no units (0-20)
8. Bank stability (both combined) no units (0-20})
9. Veg. Protection (both combined) no units (0-20)

10. Riparian Width (both combined) no units (0-20)

Total Habitat Score no units

Macroinvertebrate Data - Genus/species
Level

# of taxa sampled
# of EPT species
sampled

% Mayflies (0-100)
% Midges &
Worms (0-100)

% Clingers (0-100)

11. Genus/species Taxa Richness

%
7
&
]
H
&

12. Genus/species EPT Richness
13. % Ephemeroptera
14. % Chironomidae & Oligochaeta

15. % Clingers
_16. mHBI

no units

FENTIIN.
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Appendix |

Ell Calculation for 30 Years after Disturbance
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Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 78 of 131 - Page ID#: 186

Project 1D: Nally & Hamiltort {(Permit No. 860-0380, Am #6)

Stream/Reach: HF-15

Assessment Objectives: 30 Years Post Disturbanc

‘ — — Ecologlcal lntegnty
Index ( Habitat Integrity +
0.37 Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells
RBP Habitat Parameters

A Ao

1. Epifaunal Substrate no units (0-20)
’ 2. Embeddedness no units (0-20)
3. Velocity/Depth Regime no units (0-20)
4. Sediment Depasition no units (0-20)
5. Channel Flow Status no units (0-20)
) 6. Channel Alteration no units (0-20)
' 7. Freq. Of Riffles (bends) no units (0-20)
8. Bank stability (both combined) no units (0-20)

9. Veg. Protection (both combined) no units (0-20)

10. Riparian Width (both combined) no units (0-20)

Total Habitat Score no units

Macroinvertebrate Data - Genus/species
Level

# of taxa sampled
# of EPT species
sampled

% Mayflies (0-100)
% Midges &
.| Worms (0-100)

% Clingers (0-100)

11. Genus/species Taxa Richness

12. Genus/species EPT Richness
13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. % Clingers
16. mHBI

no units

)
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Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 79 of 131 - Page ID#: 187

Stream/Reach: Pond-106

Assessment Objectives: 30 Years Post Disturbanc

- Integrity ¥ Condiictivity):

0.43

Ecological lntegrity
Index { Habitat Integrity +
Conductivity)

Variables

Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

Epifaunal Substrate
Embeddedness

Velocity/Depth Regime
Sediment Deposition

Channel Flow Status

Channel Alteration

Freq. Of Riffles (bends)

Bank stabiiity (both combined)
9. Veg. Protection (both combined)
10. Riparian Width (both combined)

O NI A W

Total Habitat Score

Macroinvertebrate Data - Genus/species
Level

11. Genus/species Taxa Richness

12. Genus/species EPT Richness
13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. % Clingers

58

no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)

no units -

# of taxa sampled
# of EPT species
sampled

% Mayflies (0-100)
% Midges &
Womns (0-100)

% Clingers (0-100)

APOGE
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Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 80 of 131 - Page ID#: 188

Stream/Reach: HF-16

Assessment Objectives: 30 Years Post Disturbanc

‘ Ecologrcal I‘ntegnty
Index ( Habitat Integrity +
_ 0.35 Conductivity)

Varjables Measure Units

Enter quanlitative or categorical measure from Field Data Sheet in shaded ceils
RBP Habitat Parameters
1. Epifaunal Substrate
2. Embeddedness

no units (0-20)
no units (0-20)

3. Velocity/Depth Regime | no units (0-20)
4. Sediment Deposition no units (0-20)
5. Channel Flow Status no units (0-20)
6. Channel Alteration | no units (0-20)
7. Freq. Of Riffles (bends) no units (0-20)
8. Bank stability (both combined) no units (0-20)
9. Veg. Protection (both combined) no units (0-20)

no units (0-20)

10. Riparian Width (both combined)

no units

Total Habitat Score

Macroinvertebrate Data - Genus/species
Level

11. Genus/species Taxa Richness # of taxa sampled

. . # of EPT species
12. Genus/species EPT Richness sampled
13. % Ephemeroptera % Mayflies (0-100)
H % Midges &

Worms (0-100)
% Clingers (0-100)

14. % Chironomidae & Oligochaeta
15. % Clingers

Sy

58
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Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 81 of 131 - Page ID#: 189

Stream/Reach: Pond-107

Assessment Objectives: 30 Years Post Disturbanc

0.43

Ecological Integrity
Index ( Habitat Integrity +

‘Conductivity)

Variables

Measure

Units

Enter quantitative or categorical measure from Field Data Sheel in shaded cells

RBP Habitat Parameters

Epifaunal Substrate
Embeddedness

Velocity/Depth Regime
Sediment Deposition

Channel Flow Status

Channel Alteration

Freq. Of Riffles (bends)

Bank stability (both combined)
Veg. Protection (both combined)
10. Riparian Width (both combined)

o

¢

N ;AW

©

Total Habitat Score

Macroinvertebrate Data - Genus/species
Leve/

11. Genus/species Taxa Richness
12. Genus/species EPT Richness
13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. % Clingers

16. mHBI

| # of taxa sampled
| # of EPT species

no units (0-20)
no units {0-20)
no units (0-20)
no units (0-20)
no units {0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)

no units

sampled

% Mayflies (0-100)
% Midges &
Worms (0-100)

% Clingers (0-100)

no units

"
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Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 82 of 131 - Page ID#: 190

Project ID: Nally & Hamilton (Permit No. 860-0380, Am #6)

Stream/Reach: HF-17

Assessment Objectives: 30 Years Post Disturbanc

Ecologlcal lntegnty
Index ( Habitat Integrity +
0.34 Conductivity)

Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells
RBP Habitat Parameters

no units (0-20)

1. Epifaunal Substrate

2. Embeddedness no units (0-20)
3. Velocity/Depth Regime no units (0-20)
4. Sediment Deposition no units (0-20)
5. Channel Flow Status no units (0-20)
6. Channel Alteration No units (0-20)
7. Freq. Of Riffles (bends) no units (0-20)
8. Bank stability (both combined] no units (0-20)
9. Veg. Protection (both combined)} no units (0-20)

10. Riparian Width (both combined) no units (0-20)

Total Habitat Score no units

Macroinvertebrate Data - Genus/species
Leve/

11. Genus/species Taxa Richness # of taxa sampled

12. Genus/species EPT Richness
13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. % Clingers

16. mHBI

% Mayflies (0-100)
% Midges &
Warms (0-100)

% Clingers (0-100)

61
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Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 83 of 131 - Page ID#: 191

Stream/Reach: Pond-92

Assessment Objectives: 30 Years Post Disturbanc

Ecological Integrity

Index ( Habitat Integrity +
0.34 Conductivity)
Variables Measure Units

Enter guantitative or categorical measure from Field Data Sheet in shaded cells
RBP Habitat Parameters

1. Epifaunal Substrate

2. Embeddedness

3. Velocity/Depth Regime

4. Sediment Deposition

5. Channel Flow Status

6. Channe! Alteration

7. Freq. Of Riffles (bends)

8. Bank stability (both combined)

9. Veg. Protection {(both combined)
10, Riparian Width (both combined)

no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)
no units (0-20)

no units

Total Habitat Score

Macroinvertebrate Data - Genus/species
Level

# of taxa sampled
# of EPT species
sampled

% Mayflies {0-100)
% Midges &
Worms (0-100)

% Clingers {0-100)

11. Genus/species Taxa Richness

12. Genus/species EPT Richness
13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. % Clingers

16. mHBI no unils

62
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Case: §_:_14-Cv_-000557D_LB Doc #: 24 Filed: 03/0_7/1_4 Page: 84 of___131_- Page ID#: 192

BANKFULL

FLOW DIRECTION j2:1 51.07 /

SECTION A

BANKFULL

BANKFULL

a

ENTERPRISES, INC.

PLAN VIEW

SULTANTS, INC.

J-HOOK DIAGRAM
Attachment 1

P.0. Bozx 388 Tel: (606) 633-7677
Ermine, KY 41815 Fax: (608) 632-2628
Email: joelbeverly®hotmail.com

11/15/05




Case: 6:14:cv-00055-BtB  Doc#: 2:4~Fileed-03/0414 Page: 85-0f-131 -Page IbD#: 193

. .
%
\»,q‘ &" MIN, BELOW BANKFULL
%
X’o Ny - A
\ BANKFULL ,"’/’
2' BURIED
2"MAX, LOG SIZE 12-18" DIAMETER /

SECTION A

Log Slzo 12+18" Diamoter

RIFLES COBBLE 6"-10%

BANKFULL ] ) N R .
RIFLES COBBLE 6"-10" . \
’ i POOL GRAVEL
10 : ¥,_, T
—t— - e 2' BURIED
- | /Q]N& %{M

LOG 12"-18" DIAMETER POOL GRAVEL

SECTION B

Log Vane
-NTS-

APOD | ENPERPRISES, INC. |

VIRONME] » \
EN A M.NTA SULTANTS, INC. VANEDIAGRAM
Attachment 2

F.0. Box 398 Tel: 606 6337677
Ermine, KY 41815 Fax: 632-2626

Email: joelbever]y@hotmml com

11/15/05



Case: 6;14:cv-Q0055-DLB, Doc#: 2-4 Filed: 03/07/14 Page: 86 of 131 - Page ID#: 194

FLOW DIRECTION

BOULDERS ¢
150 . 24%

NO GAPS

Rock Vane

PLAN VIEW

ENVIRONMENTA

P.O. Boxr 338
Ermine, KY 41815 Fax:
Email: joelbeverly@hotmail.com

BANKFULL

SECTION A

BANKFULL

i

coesL SECTION B
.15

BANKFULL

ISULTANTS, INC.

NALLY & HAMILTON
ENTERKPRISES, INC.

VANE DIAGRAM
Attachment 3

SCALE: ‘ 11/15/05 I




STEP POOL GRAVEL

Sand, Pebbles, Gravel

POOL
Maximum widlh possible.
Randomly shape pool so
no twa pools ara allke.

“Case: 6:14-cv=00055-Di-B  Boe#: 2«4 Filed-03/0#4/4+4 Page: 8#-0f-131~Page1b#. 195

\

v
_BOULDERS _
Rocks 15" - 24"

SECTION A

BANKFULL

BOULDERS

SAND, PEBBLES,
AND GRAVELS

Step Pool
-NTS-

SULTANTS, INC.

P.O. Boz 338 Tel: (608) 833-7677
Ermine, KY 41815 Fax: (606) 632-2628
Email: joelbeverly®hotmail.com

SECTIONB

BANKFULL
\ ; 5

SECTIONC

NALLY & HAMILTON
ENTERPRISES, ING. |

STEP POOL DIAGRAM
Attachment 4

SCALE: 11/15/05
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APOGEE
lW\Uumu e,

Longitudinal Profile Data Sheet —Pow? (67745
Project # Project N\ame ¢p-02cp som © 6
Stream/Drainage Culnp g aatl] Date [j—I1p-CS

GPS:N _37° I4' ot.s" W__83°0s' 323"
County (i ogT State Ky Quad Fiackcy

1 G £2.0 ol ) DRy

2 & £ B9 RLEFLE i )
3 22,62 90,4 RIrice

4 3), 5/ g6, 7 FELFFLE

5 3% 86 w7 Feel '
6 t32.2% 954 “er 6
7 HE SR 21, Cool

8 52,12 2.7 RLyfFie

9 §2.37 32,2 L LrFrLE [

10 £7.47 2% R ydiLl [

11 181,76 94, & R zFrLE |

12 128.5% 26,7 B pFALE |

13 42,9 9732 L M

14 15917 of 3 P LFFLE Ry

15 -

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Apogee Environmental Consultants, LLC
P.O Box 338, Ermine, KY 41815 (606) 633-7677
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(thmm nite

Longitudinal Profile Data Sheet Hotcowizcer (£-A5

Project # Project Name Q¢p- 0380 dgm PS5
Stream/Drainage Sv(nsA B2 A~ i) Date |i-{p-€5
GPS:N 37°/4'ot,1" W 82°0¢32.3"
County ) pny7"  State L Y. Quad Zack sy
1 O €% DA/
2 20, 65 o2, 1 ;
3 Y% ce 106,
4 596y | w9 & o3
5 70,24 03,3 ¢ DEV
6 Z2,1E i6 . 8 Yepl 27
7 27,74 5] Relj1e DRy
8 ol ic5.¢ RIFTiF ’
9 124 54 O3 RIfrirFE
10 M2, 449 3.6 R Yrre Wi
11 (82,94 i12.¢ Raifee DE sy
12 i7E ey i2C.¢ Rrrpee SHECT flow
13 195,58 vy % Pect 2! G
14 205, RE 24,7 Krifre SR Fren |
15 22,20 126.3 R reme SEep g Fleaw
16 RN Y 1272. & RirFef SHEED Flow
17 |
18
19
20
21
22
23
24 .
25
26
27
28
29
30

Apogee Environmental Consultants, LLC
P.O Box 338, Ermine, KY 41815 (606) 633-7677



Case: 6:14-cv-00055-DLB

Project #

Doc #: 2-4 Filed: 03/07/14 Page: 90 of 131 - Page ID#: 198

-

WIVIRDHMINTALETRULTANT S LIC
(i

—
.
P

7 ~ 7] .’.:]
Cross Section Data Sheet — fo~2 677/

Project Name $60-0250 P dm 5

Stream/Drainage

5‘-/(.*' 4R

L Ra CIL Date |- i{0-6<S

GPS: N

$7°14 01"

W 82°0¢'32. 3"

County kKT

Feature Surveyed

State <1/ Quad AlacltE
>

Pont| Distance

S

rifﬂe/ D poo[

HIicl

D J6.0
<73 9¢.7 TeF € fanK
£,92 o {pee~CL
I’, ':{ (.‘?, [1"!’ /E':‘.“l'/(;c’

sz |-

7}
‘:‘I 3‘? (5 2 ';\ 15 2o IC ]: | L~
iC.o7 25,3 Herroar oF ook
20.52 27,7 o o F daags
213 2¢. 2 RS

olo(~No| ol lw|n|al

Apogee Environmental Consultants, LLC
P.O. Box 338, Ermine KY 41815 (606) 633-7677



Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 91 of 131 - Page ID#: 199

L

7
ENVIRONMINTALEONIULTANTS LG
l\._—r—/

Cross Section Data Sheet —HolCowFse 16-25

Project # ProjectName £¢0- D3 Bp W on dE
Stream/Drainage &, -4/ p R AeC Date (|-~ 05
GPS: N EYARL IRZ N1 W §2°p¢- %2, 3"
County  ox T State v/ Quad Biacj sy
‘ 7 7
Feature Surveyed riffle D pool
|:Point | Distance . | Elevation . ‘Description
0 [ 12.4% Hree
£.22 66, { s rjis Aaa

(0,54 [CE,] TV S 0F B KL

[1.§€ 104, % O Arn &L

17.72 1037 AL E (-

17.75 jc2, @ CUin rar L

20.29 log. € Boas i Frot

234.97 fob. A TeL i &npe

29,22 icz.7 Hze

IR N Y TS Y IS R S RN =S KN T P N

NINININIININ
QR |WIN |~ |O

Apogee Environmental Consultants, LLC
P.O. Box 338, Ermine KY 41815 (606) 633~-7677
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82/28/2005 15:54 6866423258 CELRL OP CARR CREEK PAGE @1

. - . e

Stream Channel Classlﬁcabon {Level 1) .

o
e A P T 7ol =T 1 A e ok e LS 3 s WA Lo N A T o o T WIS

2L

A iav,aen 1w
VI

_.. ~

F:,:.. TR T BT SR LG £ o Lot 1

2 e S 1o oy ¥ T p g 230, 7 3. o g > om0 s
7 ¥ & 5 23 poa Ryt

H
H

MDBPIH of the stream chammel eross-section, st bankiiull stage elevetion, in a riffle section, -

T 2 A e R N T 0 D s Y L L A A

s

F T
i = wﬁmuuur%"uwmwmm S e T s e,

Tgm.\mmhum, ST A bl eV~ L) A cumm e R R T O I R e s

Channel Materials (Pnrﬂcle Stze Index) D50 :
TheDSOparudcmmdacrcpmihammmdzmetarofchmclmw&ssamyled&omthc . 5o y

Watex Surt'nce SLOPE (S)
G:melslopc="meuvu'mn for & reach approximntcly 20 ~ BObmkithhmndmcﬂhsmlengﬂl,
with the "iffle to sifffe” water marface slope representing the gradient at baokfull stage.

e e A R R B T S Y e R T o A e Dl I S T A S AT VRS ST X NI RS IS R SR AT

PR R EIOR

Smuomylsnnmdaxofchmelpmn,dmmed&omamoofmlmgmdh&dedbymncy
mgm(swvn),maﬁmmadﬁmamuoofmneyﬂopedmbyabmamope(VSIS).

—
c..a._-—s-._.r:! [l

® Wildlimd Hydrology 2002
WP \Coursiz#2 RMA 20054 Maruals and Handad\RMA Field Mansal\River Morphology and Applteatioas (1-85).doc.
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Case: 6:14-cv-00055-DLB

Project #

Doc #: 2-4 Filed: 03/07/14 Page: 93 of 131 - Page ID#: 201

Stream/Drainage v~ .21 E

Pebble Count Data Sheet ~ ;i (e *Fik
6

Project Name i/ (L
- [;"\ z

-

A A
s Fi il
J3 427

NSUILTANTS, LIC

s - K
2 S

i L

S

GPS: N

Date j_ //-:¢

County X .o =17

Alalalalajalala - i
I N S D S Y S CE I RN E TS EN TR TN BN )-8

48

74

100

49

75

NINININININ
QPN |=|O
<
N

C 50 | 4 76
51 B 77

Apogee Environmental Consultants, LLC
P.O. Box 338, Ermine KY 41815 (606) 633-7677

ey



Case: 6:14-cv-00055-DLB Doc #: 2-4 Filed: 03/07/14 Page: 94 of 131 - Page ID#: 202

/’07

|

INVIRONMINTALLCNSULTANTS. Lt

- (7. L
— Mol e M1LL [~ 5

Longitudinal Profile Data Sheet
Project# U5 [{04.C0 ProjectName A/~  pom (o

Stream/Drainage ¢ v oamngr ~A3~ BLEEA e (KDate [ Cjf-¢ A
GPS:N ___ 37°i9 40,77 wW__ Baci’ge s

County & .o T State K/ Quad g}gm\(e‘\;

Distance. | Elevation |

“Point ance.

Apogee Environmental Consultants, LLC
P.O Box 338, Ermine, KY 41815 (606) 633-7677

1 I AR

2 i 2

3 V7.7 ge+

4 22 ¢ 57

5 27,5 ge =

6 3io it <

7 35 5 Ci B :

8 L3 .2 Fez

9 2,7 23§ KrEced
10| 7,3 26 |REEALE
11 T, Pes, 2 R {‘
12 = ici.c RLEFLE

13 | 277 (03,4 RCFFLC

14| icz,y et AL EFLE

15 icY, i sy, o L TEFELE

16 | /o5 ¢ {07, Fopt
17 Pt DY _/{_f:FFLE [
18 e s Il o !
19 e T R EFFELE ';"
20 P30, 2 113.7 N A
21 i35 e, 7 R ERALC
22 iYe, & [t), ¢ RIrftc
53 | iei. 167 |feic E E
24 | ivs.2 Uty |RLfALC |
25 e e, % B LFALE
26| i35,¢ e 3 [Pl
27 | /e 124.7 }_pFFLE ';
28| i75.2 g0 |RECALE

29 i77C fru, ? Cep o
30 | ie7,, (27,5  [R:Fae DAY
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Hell

l [cw

0

o

=

L

—
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INGIRONMENTAL EGNSULTANTS. 1L
‘. el

e

Point

Distance
from Beg(ft)

| Elevation

Stream
Characteristic

| Water depth |
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 Bankfull
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- I
AL FFLE
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T
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T Free
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Apogee Environmentai Consuitants, LLC
P.0 Box 338, Ermine, KY 41815 (606) 633-7677
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Project # OG5 ~ M.DG Project Name /i~ ¢!/

Stream/Drainage U «.— 4 €4

-0 e P
f’v’—J /kf/l%(l'efj’!

GPS: N
County

’/"_')
LEUIONMENTALEORLULTANT 4 LLC
\N__fd

Cross Section Data Sheet- ¢ vt
R, G

. P IR 1 . F 1 g7
Flih [LEFJIae (K Date [~i/ —2C

W_ &3 ' Ggggv

e 71

Feature

Surveyed

[ riffie

Point

- Distance

from LB (ft)

Elevation
T L

1 e 119, 7
2 i.2 1077
5 7 (6. =
6 7, & TERR
7 12 7 12, ¢
8 24 ¢ (17 ¢
9 i 0.7

Apogee Environmental Consultants, LLC
P.O. Box 338, Ermine KY 41815 (606) 633-7677
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/

APO R
INVRONMENT, eﬂ%;rmrs. e
N

Cross Section Data Sheet — #ec oo mo ]

(3

Project# 05— [DH.00 Project Name V4  [A0.5 £

Stream/Drainage /¢~ sm2 Tals Lol (R Date je-gf- 8
~—e . ‘ iy %oy 1:,__ —p
GFS:N _Z7°i¢" %7, 5 W_ E37c0585"°

Ccunty K o T 7 State </ Quad EML ey
N /
Feature Surveyed (X riffle [ ] pool

2 5.2 (e, 7 ik i Fu L
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APO
ENGuONMENY cONSIITTANTY, LLL

Pebble Count Data Sheet

Project# __ Projec Name ) ' LK ka
Stream/Drainage L\LK tu \é M E\)fv\ JZ\‘]/ Date
GPS: N w
County Le_sh{ State E Quad Hosxmsjﬁlﬂ
Point. | . Pebble. _Pebbje Pebble .| Point | . Pebble
() RS mny ] ) sie (min) , sive (ﬁim);_; )| size {mm)
0 Jsip 1Rl 30 | 5,0d x| 60 Z 45 [F 90 27 ___|R
1 < 7 31 28 & 61 =71 [g 91 z5 z
2 9. 14 gl 32 Send _ |R] B2 122 g 92 <and '3
3 | & ]33 & gl 63 saud [P 93 oo |R
4 120 gl 34 o 7 64 35 K 94 8o 1
5 & 7 35 e ] 65 4 e 95 27 R
6 | seud | 36 = |¢[ 66 so__ g 96 2o g
7 \Z El 37 1% Pl 67 oo |p| 97 1R
8 51 ( 38 2o ®&| 68 2o |el 98 Ao 7.
9 nas ' 39 Le7 gl 69 15 99 - Z1 =
10 14 IR 40 | 15 IR 70 sz |kl 100 Ze |
11 (o 2 41 24 g 71 95 gl 101
12 Sand g' 42 4 e 72 sac gl 102
13 40 R 43 45 ] 73 1Ze R 103
14 | opnd K] 44 z7 (& 74 52 |g| 104
15 Sapd 1R 45 23 ] 75 40 |g 105
16 25 ®| 46 5 @l 76 32  |g] 106
17 g v 47 e K| 77 S [g| 107
18 Saad P48 Sased  IR] 78 722  |g| 108
19 | s.d  lEl 49 Boo K| 79 | <ud |B| 109
20 Az, K&l 50 15 g/ 80 1200 |R{ 110
21 > & 51 == Pl 81 1 g 111
22 Ad |g] 52 ez |p| 8 12z |g] 112
23 73 &l 53 pS IRl 83 20 |p| 113
|24 & ®| 54 1ze Rl 84 1zo  [g] 114
| 25 25  |g{ 55 %0 |&] 85 (40 || 115
26 2.0 R! 56 20 &l 86 sand |R| 116
27 35 @l 57 &5 gl 87 %8 gl 117
28 <od (@] 58 | D R| 88 15 | 118
[ 29 7o |g] 59 - 7] 89 77 IR 119 ]
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100 100
a8k e
50 50
0+00 0+50 1+00 1+50 2+00 2+50
Profile
L 207" | I

Sinuosity

Lvrﬁ,_@v & HAMILTON
ENTERPRISES, ING.

CONSULTANTS, INC, Typlcal Iongltudlnal proflle
of five to seven percent sloped stream,

Leslie County, Kentucky.

P.O. Boz 338 Tel: (608) 633-7677
Ermine, KY 41815 Fax: (606) 632-2626 SCALE: 1"=50' 10/14/05

Emaijl: joelbeverly®hotmail.com
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80 , . 80
0+00 ~ 0+05 0+10 0+15 0+20 0+25
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Riffle Section
90 ‘ 90
©
e
IS - 85
3 % e
W \\\ /
~ — Flood Prone Width , e
Bankful\ﬁﬁw
80 097 \/ ater 80
0+00 0+05 0+10 0+15 0+20 0+25
Distance

Pool Section

Typical cross section

for five to seven percent grade stream,
Leslie County, Kentucky.

EP.O. Boz’y 338 Tel: {gog} 6337677
rmine, 41815 Fax: (606) 632-2626 ' . =g
Email: joelbeverly®hotmail.com | SCALE: 1"=5
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Appendix F

S'tream Compensation Ratio Calculator Forms
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Pebble Count Data Sheet — Hollow Fill 2

Project# 05.02 Project Name Carr Creek 404
Stream/Drainage _Unnamed Trib. To Carr Creek Date  10/6/03
GPS: N 37d14'02.4" W 82d56’25.0”
County Knott State KY Quad Blackey
| Point.| Pebble | [.Point ek : | . "Pebble
(o) | sizes ; 1)) size {pim)
0 {17
1 55
2 Sand
3 Sand
4 100
5 8
6 195
7 75
8 41
9 55
10 | Sand
11 13
12 42
13 | 62
14 25
15 86
16 Sand
17 Sand
18 33
19
20 215
¢ 21 ,
22 21
3
24
25 (46 |

Apogee Environmental Consultants, LLC
P.0. Box 338, Ermine KY 41815 (606) 6337677
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oy

APOGEE
-
WNTIRONPALNT, RICUTANTY, L,

Cross Section Data Sheet — Hollow Fili 2 22.9m

Project# 05.02 Project Name Carr Creek 404
Stream/Drainage Unnamed Trib. To Carr Creek Date  10/8/03
GPS: N 37d14°02.1” W 82d56°24.2”
County Knott State KY Quad Blackey
Feature Surveyed riffle D pool
1 00" 97.55
2 |63 93.50 Top of Bank
3 |67 93.20 Bankfull
4 |78 92.556 Channel Dry
5 |94 92.35 Thalwag
6 124 92.60 Channel Dry
7 (141 93.80 Top of Bank
8 1610" 94.95
9 1268 96.85
16 132'8” 99.45
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Apogee Environmental Consultants, LLC
P-O- Box 338 Wrmina TX7 aune= s o
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/""’j:
APOGEE
Cross Section Data Sheet — Hollow Filil 2 89.0m
Project# 05.02 Project Name Carr Creek 404
Stream/Drainage  Unnamed Trib. Ta Carr Creek "~ Date  10/8/03
GPS:N 37d14°00.5” W 82d56'23.1”
County Knott State KY Quad Blackey
Feature Surveyed riffle D pool
| from LB'{ft)
1 0'0”
2 |42 :
3 |69 Top of Bank

4 184" Bankfull

5 (96 Channel Dry

6 133

7 1577”7 Thalwag

8 187 Channel Dry i

9 1213 Top of Bank

10 | 27'9" '

11 13207

12 1356 Top of Bank

13 1381 Bankfull

14 | 3877 Channel Dry

15 14107 Thalwag

16 [42'11" | Channel Dry

17 | 44°3 Top of Bank

18 14707

19

20

21

22

23

24

25

Apogee Environmental Consultants, LLC
P.O. Box 338, Ermine KY 41815 (40& 337877
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Channel Dimension
100 — - : 100
o8 | il 1 o8
© I B e
S [ S S
Aol el et
W g4 |— S -~ Eloodptone Width(9.147) 94
T Tdes | pankFull (6.7
92 “'--..j S, ._..,.“j.:._..... e peas’ Water—(d Fy); - 92
| .
oo L | 90
2

4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Distance
Cross Section Hollowfill 2 22.9m

ENTERPRISES, INC.
Riffle Cross Section

SULTANTS, LLC at Unnamed Trib. to Carr Creek Lake
Knott County, Kentucky

i

EN\ﬁRo@ENTA

EP.O'_. 30273538’5 FTeI: ;606)) 633-7677
7mine, ax: (606) 632-2626 =, Mo gl
Email: joelbeverly®hotmail.com SCALE: 1"=4 6/21/04
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e

/ )
OGEE

=
1W RUILTANTY 1€

Cross Section Data Sheet — Hollow Fill 2 46.0m

Project# 05.02 Project Name Carr Creek 404
Siream/Drainage Unnamed Trib. To Carr Creek Date  10/8/03
GPS: N 37d14°01.6” - W 82d56'23.6”
County Knott State KY . Quad Blackey
Feature Surveyed D riffle v pool
[Fownt |- Prone e
1 00’ 99.62
2 |68 95.18 Small Channel Dry
3 10'5” 94.55 Thalwag
4 112'6" 95.46 Top of Bank
5 116107 95.51
6 1203 | 94.61
7/ 1288 93.95 Top of Bank
8 1318 90.02 Thalwag
g 133%6” 90.07 Middle Channel
10 [36'3 90.80 Channel Dry
11 13707 01.46 Bankfull
12 3907 95.30 Top of Bank
13 14407 98.00
14
15
16
17
18
19
20
| 21
22
23
24
25

Apogee Environmental Consultants, LLC
P.0O. Box 338, Ermine KV 41818 /ANLN £ ~ome
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Channel Dimension
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=
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!
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Distance
Cross Section Hollowfill 2 89.0m

EN\ﬁROpMENTA

;20 Boz 336 Tel: (608 633-7677
rImine, 1815 Fax: (606) 632~-2626 . =g
Emall: joelbeverly®hotmall.corn SCALE: 17=5 6/21/04

: Riffle Cross Section
SULTANTS, LLC at Unnamed Trib. to Carr Creek Lake
Knott County, Kentucky
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u‘:\’hxowmlm .

Cross Section Data Sheet — Hollow Fill 2 151.8m

Project# 05.02 Project Name Carr Creek 404
Stream/Drainage _Unnamed Trib. To Carr Creek Date _10/8/03
GPS: N 37d13'59.4” W 82d56°21.2”
County Knott State KY Quad Blackey
Feature Surveyed D rifile pool

1

2 .

3 |60 91.90 Top of Bank

4 |71 91.10 Bankfull

5 195" 89.95 Edge of Water

6 1106 89.77 Thalwag

7 117 90.20 Edge of Water

8 1129 90.11 Channel

g [209 98.00 Top of Bank

10 | 27'8" 97.70 |

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Apogee Environmental Consultants, LLC
P.0. Box 338. Frmine KV 41RIR /DAY £27 L7977
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- ‘m
Channel Dimension
100
, 98
\ /
. /| 96
N /
\\ A
N\ el 94
. e
| Floodprone Width (8l9") /]
U P N ] 17 | 92
A [
BankFull (5.0')
~ | ] 7
| - A e 90
W:Tter (dry)
2 4 6 8 10 12 14 16 18 20 22 24 26 28
Distance

Cross Section Hollowfill 2 151.8m

NALLY & ELAMILION
ENTERPRISES, ING.

EN\%RO@MENTA

SULTANTS, LLC

Pool Cross Section
at Unnamed Trib. to Carr Creek Lake

Knott County, Kentucky
EP.O_. Ea;y&igais Tel: ((6606 63376877 ‘ 121/04
rmine, 815 Fax: (606) 632-2626 . vag 6/21
Email: joelbeverly®hotmail.comn SCALE: 1"=4
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Appendix D

Longitudinal Profile, Cross Sections, and Pebble
Counts for Streams to be Disturbed at Proposed
Project Area |

33

)

P

APOGEE
»

,luGlllﬂNMlNlA AT JITANTS L2



Case: 6:14-cv-00055-DLB Do #: 2-4_Filed: 03/07/14 Page: 112 of 131 - Page ID#: 220

—— - — - T,
40 40
20 - 20
. 2‘_5__3/_—0 e
. 3.7%
58% e
Q — - 0
0+00 0+40 0+80 1+20 1+40
Profile
119’

Stream Length 160"

P.O. Box 338 Tel: (608) 633—-7677
Ermine, KY 471815 Fax: (606) 632-2626
Email: joelbeverly®hotmail.com

_

MILTON

NALLY & EEAN

Longitudinal Profile
of Pond 107-AS
Knott County, Kentucky.

11/15/05 | ‘J

SCALE: 1"=30"
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T
40 40
/o I ant
A98%—
20 — 20
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—— e | 0
0+00 0+80 1+20 1+40 1+80 2+00
Profile

ENTERPRISES, INC.

Longitudinal Profile
of Hollow Fill 16-A5
Knott County, Kentucky.

P.0. Box 338 Tel: {606 633-7677

Ermine, KXY 41815 Fax: (606) 632-2626
Email: joelbeverly®holmail.com

SCALE: 1"=30" 11/15/05
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e R _ . L e
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0+00 0+20 0+40 0+60 0+80 1+00 1420 1+40 1+60 1+80 2+00 2+20 2+40 2+60
Profile
234°

Streamn Length 251

Sinousity

ENTERPRISES, INC.

Longitudinal Profile
of Pond 106-A5
Knott County, Kentucky.

EP.O. Boz 3.38 Tel: (608) 633—-76877 -
rmineg, KY 41875 Fax: (608) 632-2626 4
. Emeil: joelbeverly@hotmail.com SCALE: 1"=30" 11/15/05
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Profile
Stream Length 200'
H o Sinousity

P.O. Box 838 Tel: {606 833-7877

Ermine, XY 41875 Fax: (606) 632-2626

Email: joelbeverly®hotmail.com

Longitudinal Profile
of Hollow Fill 15-A5
Knott County, Kentucky.

SCALE: 1"=30' 11/15/05 !
e _




...............

— ——— :
80 80
/
4,.0%
/7.//
60 a5k 50
_—’*’/'/
8.2% "
ok
40 T 40
12.8% -
) 'ﬂ’/”w—
00
20 7 20
oo
g
) 0
0+00 0420 0+40 0+60 0480 1+00 1420 1440 1+60 1+80 2+00 2+20 2440 2460 2+80 3400 3+20 3+40 3+60 3+80
Profile
338

Stream Length 37§
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NALLY & HEAMIHWYTON
ENTERPRISES, INC.

Longitudinal Profile

. of Pond 91-A6
Knott County, Kentucky.

P.0. Box 338 Tel: {606 633-7677

Ermine, XY 41815 Fax: (608) 632—2626 ' PP
Email: joelbeverly®hotmail.com SCALE: 1"=40 1/11/06
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Stream Length 308°

Longitudinal Profile
of Hollow Fill 17-A6
Knott County, Kentucky.

EP.O. Bo;’)’ 338 5 FTeI: 606) 633-7677 . -
rIing, 41871 ax: (608) 632-2626 . '
Email: joelbeverly®hotmail.com SCALE: 1"=40 1/11/06
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10
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’_\"ﬂ\ _
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Water :
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Distance

Typical Section Hollow Fill 15-A5

NALLY & EAMILTON
ENTERPRISES, INC.

Cross Section

P.O. Bozx 338 FTel: 5606} 633—-76877 -
Ermine, KY 41815 Fax: (608) 632—-2626 Wy
Email: joelbeverly®hotmaeail.com SCALE: 1"=5 J 11/15/05
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Email: joelbeverly®hotmail.com SCALE: 1"=15" 1/11/06
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P.O. Box 338 Tel: (606
Ermine, KV 41815 Fax: (606
Email: joelbeverly®hotmail.com

!MJROMIW CONSULTANTS, TNC,
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632-2626

NALLY & HAMILTON
ENTERPRISES, INC.

Cross Section

SCALE: 1v=5" 1/11/06
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Stream Length 376

Sinousity

Ermine, KY 41815 Fax:
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P.O. Boxr 838 Tel: {606 833-7877

608) 6832-2628
Emalil: joelbeverly@®hotmail.com

NALLY & FLAMILTON
ENTERPRISES

Attachment 5. Longitudinai Profile
of Pond 92-A6
Knott County, Kentucky.

1/11/06

SCALE: 1"=40*
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. Cross Section
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